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| DECIMALS made Eaſe : 


CON TAINING, 


I. An Explanation of Fractions in General, more eſpecially Decimals, 
and how to Read or Write any Fraction whatſoever. 


H. Reduction, Addition, Subſtration, Multiplication, Diviſion, 
and the Rule of Proportion in Decimals, with the Demonſtration of 
each, and its Relation-to the Rules for working Vulgar Fractions, 


HI. The Reaſon why Decimals are wrought as whole Numbers. 


IV. The Excellency of Decimal Fractions above any other Fraction 
that can poſſibly be. invented, proved by ſeveral Inſtances. 


V. The particular uſe. thereof in Computing the Intereſt (Simple or 
Compound, or Diſcompt) of Money, and Rules for Purchaſing or 
Selling an Eſtate, whether in Fee, or for Lives or Years, demonſtrated 
in the Solution of the moſt uſeful Caſes, with Proper Tables relating 
thereto. 


VI. The moſt eafie Method of Extratting the Square and Cube- 
Roots of Numbers, whole or broken ;' alſo the uſe thereof in ſolving 
ſeveral Geometrical Queitions. 
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(1) 
Decimal Arithmetick, 


I — 


CHAP [I 


An Explanation of Fraftions m General, and how to 
Read or Write' the ſame. 


r. FraCtion is part of a Unit, and as no Number can poſ- har parts 
ſibly be ſo great, or contain ſo many Units but that it vo wt 
may be augmented or encreaſed by adding other Units ;,;,.* 

- thereto: fo no Frattion can be ſo little, 7. e. no Unit 
can be divided into ſo many parts but that thoſe parts 

cmay till be ſubdivided or- made leſs; fo that the parts of a Unit are 

infinite as well as the number of Units are. Yid, Le Grand's Philo- 

ſoph. Part 2, Ch. 15. 

2. All Fracions have 2 parts, viz. firſt the number of parts that 
the Unit is divided into, and ſecondly, That which ſhews how many 
of thoſe parts a Fraction contains, 

3. The number of parts that a Unit is divided into is called the #hat che 
Denominator, and is wrote under the Numerator : And the num- N*merar0r 
ber of thoſe parts contained in a Fraction is called the Numerator, rm” 
and is wrote over the Denominator thus, in 3; s Fraflien, 

_3 =the Numerator. 
4 = the Denominator. 

So that this Fraction ſhews the Unit is divided into 4 equal parts, 

and that there are-3 of thoſeparts in the FraQtion ; ſo is the Frattion 

:0 be read three fourth parts ; and by the ſame Rule 

: of any thing is to be read One half. 

; is Two third parts. 

3 1s Three fourth parts. 

+ 1s Four fifths. 

£ is Five fixths, 

z is Seven eighths, 

13 1s Nine tenths of any thing. And 


"_ 


- An Explanation of Fractions in geneal, 


And 524 is 3 thouſand ſeven hundred and ſixty four ten thouſandeh 
parcs ; for in all Fractions you are firſt to read the Numerator and 
' then the-Denominator, | 
4. Of-Frettions there are two diſtin&t kinds, Vulgar and Deci- 


mal. 

Of Vulgar Fractions there are 4 ſorts, 2. e. 
The ſeveral 1. A Simple or ſingle Fraction : 
Und: of 2, A Compound Frattion —— Proper. 
 Fraftions. 3. A Simple Frattion 

4. A Compound Fraction F Improper. 

5. A Simple Proper Fraction is any of thoſe foregoing, which is 
4 Simple immediately the Fraction of a Unit, as the Line 4 B being a Unit, 
proper Fra- Or 1 divided into 7 e- 


#ion,what, . 
; qual parts, the line #--þ C 
A.C. is 4 Sevenths, ©< | | þ 
or 4 of the ſaid Line CW 3  #: &: 7 


or Unit ; and hence it 
is plain, 1.. That any number of Seventh Parts under 4 are Simple 
Fractions whoſe Denominators are 79. 2dly, That ?, or where-ever 
the Numerator of a Fraction is equal to the Denominator, that 
Fraction is a Unit or One. But 
6. A Compound Fraction is not immediately the the Fration of 
4 Com- A Unit as any of the 7th parts of the Unit or Line foregoing, but 
pound Fra- it is the Frattion of the Fra&tion (or part of another part) of a U- 
#ion,pha?, nit, as the Line a4 is 5 of the Line a 4, and the Line ad being : of 
. the Line a6, therefore the Line 24 is £ of 3 of a6, or a Unir, which 
+ of 5 is a Compound Fraction. 
Hence it is evident, that a Compound FraCtion may be reduced to 
compound A Simple, for if it were required to know what part of the Line 6, 
may be re- the line (a1) is; it muſt be conſidered that the line ad being divided 
wr *o into 5 parts, and that there is 9 times a d in the line ab, there is 
—_— *F4- therefore 7 times 5 of the parts (a!) in the line ab, fo that a1 js 
"© - & part of theline (ab and conſequently the line 4 4 is :* of the line 
_— I Simple Fraction 4 is equal-to the Compound Fraction 
2 of 5 0f 40. 
7. Having thus ſhewed you the Nature of a Simple and a Com- 
pound Fraction I come 'to diſtinguiſh between Proper and Improper 
Fractions. 
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An Explanationof Fractions in general. 3 


A Proper Fraction is either a part or ſuch a Number of parts of a _; p,g.- 
Unit as is leſs than a Unit, fo that the Numerator of this Fraction Fra#:on, 
is always lefs than the Denominator, as $ or #, &c. of the line fore. 2: 
going is a Proper. Fraction thereof, becauſe it is leſs than the whole 
line (a6.) But : . | 

An Improper Fraction has the Numerator greater than the Deno- 4 I=pro- 
minator as -* of the line (a6) which is the whole line ab and the \cafo7-orig 
tine (ac) added together, which being more than the line (ab) is P97 
improperly ſaid to be a part thereof; fo alſo 23 of the line ab 1s an 
Improper Fraction containing juſt 4 times the line a 6. | 

And hence if follows, that an Improper Fraction may he reduced 4» Þzpre- 
to a whole Number, or to a whole Number and a Fraction, called ?7 54% 
a Mix'd Number: for in there is 4 Units, z. e. in 28 times (ad); _— 
there is 4 time (ab) which value of an Improper Frattion is always wumber. 
therefore' found by dividing the Numerator by the Denominator. 

Likewiſe ſrom the Diviſion of the line (ab) and what has been &agions 
ſaid, it is plain that one Fraction may be equal to another, and yer of ay be e- 
different Numerators and Denominators, as the Fraction # is equal w_ ule? 
to 5, for the line ab. being divided into 35 parts, (ac) is 20 of thoſe + 
parts, or if the line a6 is divided into 7 parts, then the line (ac : 
is equal to 4 of thoſe 7 parts; ſo that 5 is the ſame value with Z2, be- 
cauſe 20 contains 4 ſo often as 35 contains 5. | 

From whence it may be gathered, That of 2 FraQions, that js 7, ;,,v 
the greater value which has its Numerator neareſt to the value of its which of a- 
Denominator, as I know that Z is of leſs value than $, for 7 contaigs »y 19 Yul- 
4 not twice, but 3s contains 15 above twice, ſo that 2 or 2 being a 897 7 _ 
Unit (as was ſaid in Paragraph the 5th foregoing ) 4 muſt be nearer "nay 
Unir, and conſequently greater than 5, for proof of which it is plain 
by the line [46) above that the line ac being 4, is more than theline 
(a3) which is 35, Vide Demonſtration of Diviſuiffollowing. 


II. Having ſhewed how Fractions in general, whether Vulgzar or 
Decimal ;may be read, and-aifo ſo much of their Nature, as was 
necellary to the right underſtanding thereof; 1 thall next proceed to 
ſhew the property of Decimal Fractions more pzrticularly, 

ADecimal Fraction is anyFraction whoſeDenominator is 10 or 100, Definition 
or ſome Number that is a Unit, with Cyphers toward the Right hand : 7 Decc- 
And they are called Decimal Fra&tions, becauſe the Denominator is 24: 
always either 10, or a Number produced by Xuirirtiing 16 in it ſelf 
continually, as 10, 100, 1000, fo0co, 199.c0 £5. 
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- Numeration of Dectmals. 

2. .By this definition, it is plain that the 2 laft Frattions under 
Paragraph the 3d. viz, and 238, and ſuch like are Decimal Frac- 
tions ; fo that though the nature of a Decimal Frafion with reſi | 
to its being a FraQtion, be in effeft the ſame with that of a Vulgar- 
FraCtion : Yet conſidering the nature of the Denominator, the work... 
ing of Decimal Fraftions js much different from that of Vulgar. 

3- There is likewiſe a difference in the manner of writing Deci- 
mal FraQions from that of Vulgar, For though a Decimal Frattior. 
be ſuppoſed to have a Denominator, yet that Denominator is ſeldore - 
or never put down, For 

Numerati- 4. If it be conſidered (as was afferted in the firſt Paragraph of this 
#n of Deci- general head) That the Denominator is always a-Unir, with a Cy- 
mais, pher or Cyphers toward the Right hand ; it will be very eafie (the 
variety being bur little) to repreſent the Denominator- of a Decimal 
FraCtion by a point Comma, or other mark to be-in the ſame place 
that the Unit of the Denominator would be, if the Frattion were 
wrote Vulgar Fraction-wiſe : Thus if 3 or were to be expreſſed 
without their Denominators ro and 100; it is eaſily done by pre- 
fxing a point to the Left hand, the 3 which is in the tens place, ſhews . 
that the Denominator is 10, thus, .3; ſolikewiſe a point being in 
the third or hundreds place of 46, ſhews the 46 to be 46 hundred : 
parts thus: .46 ; likewife 35 is wrote without the Denominator 
thus : .034, a Cypher being added to make the point poſſeſs the 
thouſands place, becauſe the Denominator is 1000; alſo ;£$ is wrote. 
thus : .o016, two Cyphers being placed to the Left hand, that ſo 
the point may-pofſefs the tens of Thouſands place, which ſhews that - 
the Denominator 1s _ PRO , 
. Hence. it is not at all difficult to read or write any Decimal ' 
; ion without a Denomipator by conſidering d 
Decimal. 1. That the Numerator is firſt to be read. or written -down- as in 
whole Numbers, and FE 

2. That the parts the Unit is divided into is always ſhewn by the 
place wherein the point ſtands, thus: .3 56 is three hundred fifty fix - 
thouſand. parts, 7.e. The 356 being read, as in the Rules of Nu- 
meration of Whole Numbers, the Point ſtanding in the thouſands - 
place ſhews the 356 to be 356 thouſandth-parts; and by the ſame - 
Rule may any of the Decimals in the following Table be read. 
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"Numeration of Decimals. 


A TABLE ſhewing how to Read or Irite Decimals. 


SY 
WS: 
Poa, 
"4 6 
ES=ESE 
= HO £ nets. 
0 000 0000 r Thouſand Million * 
.0000002 1 Hundred Million - 
000023 2 I Ten Million y 
0 0 4 3 2 I Million Fn 
.'5 4 3 2 1 Hundred Thouſand >Parts. 
: 4 3 2 1 Ten Thouſand | 
- 3 2 I Thouſand 
. 2 1 Hundred 
. I Ten 3 


6. This Table is eaſie to be underſtood, The words at the top v7; of the 
ſhewing the way of reading the Numerator or Figures aQtually ex-Table, 
preſſed, and zhoſe to the Right hand ſhewing the place the point 
poſſefſes, or how many parts the Unit is -divided into. Thus the 
one in the loweſt line being in the Units places is one, and the point 
being in the Tens place ſhews it to be one tenth, but the rx in the 
uppermoſt line is one Thouſand Millionth part ; becauſe though the 
Figure actually expreſſed .is one (as the loweſt) yer the point be- 
ing in the Thouſand Millions place, the x is x: Thouſand Million 
parts and fo of the reſt. 

And thus much for the Nature of Fradtions in general, and how 
to write or read a Decimal Fraction without its Denominator, what 
farther Demonſtrations are neceſlary to the full underftanding thereof, 

I ſhall ſhew in the following Rules in the proper places. 
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Reduction of Dectmals. 


CAPPR” 
Reduftion of Decimals. 


| KF? Vulgar Fraftions muſt be firſt reduced to a common Denomi- 
4 4s nator before they can be added; e&c. fo in Decimals ReduKion is- _ 
ay ji's te ; to be learnt before Addition, Subſtrattion, &c. becauſe all Decimal! 
co be learnt FraCtions of Money, Weight and Meaſures (Liquid and: Dry | have 
| fort. their Original Derivation, and are produced with Vulgar Fractions ; 
ES ſo that thoſe Vulgar Fractions muſt firſt be reduced into Decimals 
before thoſe Decimals can be added, Subftrafted, ec. 
One Yulgar 2. Vulgar and Decimal Frattions being of the ſame nature with 
Fraftionre-reſpeCt to the Fraction compared to a Unit; it follows, that by. the 
_— 0 ſame Rule one Vulgar Fraction is Reducible to another, it is alſo 
#n0"%7- Reducible to a Decimal. 
+ 3. Now one Vulgar Frattion may be reduced to another of the 
ſame value (though of different: Numerators and Denominators) by 
this proportion. P's 
As the Denominator of any given Fraction. 
Is to its Numerator ; - | 
So is any other Denominator whatſoever 
To its Numerator ; WF 
which will make a Fraction equal to that given. 
For inſtance, I would Reduce 3 to a Fraftion whoſe Denominatur 
is 24; to find a Numerator to that Denominator, I ſay 
Denom. Numer. Denom. Numer. 
4- a:: 24. 18. 
That is: As 4 (the Denominator given) is in proportion to 3, its 
Numerator: So is 24 the Denominator of the Fraction required , 
To 18 its Numerator, which 5 is in value equal to 3. 
And by the 4- So that (as in the 2d. ſtep above) if you would find the Nu- 
| fame Rale, Merators to Fractions whoſe Denominators are 10, 100, 1000, &c. 
Yalgeor which is all one with reducing a Vulgar to a Decimal Fraction, you 
Fraiz10n, may do it by the foregoing proportion. | 


ay be re- . . , . 
27S a For inſtance, To redace 3 toa Decimal Fracion whoſe Denominator 


| Fa! Decimal, 15 100. 


As 


Ut 


Reduction of Decimals; 


AS 4. 3:3: Ioo. .75 

That ts, As 4 is in proportion to 3 its Numerator ; fo is 100 to 

75 its Numerator, which is expreſt without its Denominator 100, 

by placing a point in the hundreds place, as in the laſt Chapter is 
taught : 


— 


So is 2 equal to' the Decimal .75 

And by the ſame Rule the Vulgar Fraction 5 may be reduced to 
the Decimal ,; or .5, or the Vulgar Fraction 5 to the Decimal .25 for 

Firſts, A$ 2.1:: 10. .$ 

Secondly, As 4.-1 : : 100. .25, that Is, 

As 2 is to 1, fois 1o tos, oras'4 isto 1, ſois 100 to 25; ſo that 

the Vulgar Fraction 5, is equal to the Decimal .5 And 
the Vulgar FraQtioh 5, is equal to the Decimal .25, &c, 

6. Bur it many times happens that'the Numerator of the FraCtion what ro ds 
given (when multiplied by 10, 100, 1069, &c.} cannot be divided when re- 
by the D-nominator, without having a Remainer, in which caſe it 77=re 
is the beſt way to Multiply the Numerator of the FraCtion given by Diniding. 
20000 or 100000, and divide that produtt by the Denominator 
given, fo ſhall the Decimal Frattion exhibited, be much nearer the 
truth, than if you had Multiplied the Numerator of the Vulgar 
Fraction given by 10, 1co or 10co, Which Rule muſt always be ob- 
ſerved, eſpecially in producing Decimals, that are afterwards to be 
Multiplied by any whole Number, that conſiſts of above r place. 

1. For' inftance, If the Vulgar Fraftjor 5 were to be reduced to'a 
Decimal whoſe Denominator is 70: | 

The Decimal will be found 4 or .4 

2. Ifto a Decimal whoſe Denominator is : 00. 
The Decimal will be found .42 

3, If to a Decimal! whoſe Denominator is 1000. 
The Decimal will be found .428 

4. If to a Decimal whoſe Denominator is 10< 00, 
The Decimal will be found .4285, &c 

So that taking the 3 for the Fraftion of a Pound Sterling, if in 
reducing the ſame to a Decimal, you make the Denominetor of that 
Decimal but xo, you omit or looſe .0285 /. which is £34; if you 
inake the Denominator of the Decimal but 100, you omit or looſe 
.oo85 which is 24. and if you make the Denominator of the Decimal! 

1000 you omit, or looſe ,ooos which if to be multiplied but by 2; 
the lofs by that omifiion will be near x-Ferthing, | 


&, Hence. 


$ Reduction of Decimals. 
'Whotrodo 6, Hence it is evident that in reducing Vulgar Fraftions to De- 
_—_— cimals the ſafeſt way is to find a Numerator to a Denominator that is 
91472 an at leaſt 10000; and if in dividing the produtt of the Numerator 
all the di- given Multiplied into 10000 by the Denominator given it happens 
widend is that nothing remain before you have divided all the Figures in the 
thy ol Dividend, you need not divide.any farther , bnt take the Quotient 
p for the anſwer, and omit the Cyphers undivided in the Dividend : 
for inſtance, If you would reduce z'to a Decimal Frattion whoſe De- 
-nominator 4s 10c00. 


As 8. 1::; 10000 
I 


i 


* 10009 has 


Here you ſee, That T make no uſc of the Cypher next the Ripht 
hand in the Dividend, becauſe there is nothinz remains when I have 
divided 1000; from whence I gather'that in order to the true valuing 
the Figures in the Quotient, to know when you may, and when 
you may not put Cyphers towards the Left hand, the Figures there- 
:in obſerve this 


General Rule. 


why cy- That as many Cyphers as are divided of thoſe you affign for the 
pher: rorbe Denominator of your Decimal Fraftion, ſo many Decimal places 
Righthend muſt you have in the Quotient, and if there is not ſo many places in 
in s _ Figures, you muſt make upthe number by prefixing Cyphers towards 
webing, the Left hand : This Rule-you will find uſeful in the Reduction of 
which « s Coin, Weight and Meaſure to Decimals, as will appear by and by. 

Ruleferre- , From the fixth or laſt ſtep it is plain, That a Cypher or Cy- 
aucing # yhers next the Right handin theNumerator of aDecimal does neither 
m—_— augment nor diminiſh the value of that Decimal, for otherwiſe the 
Terms. | -omitting 


UN 


” 
- 3-0 


"Reduction of Decimals. if 5 


omitting the. Cypher in the Units -place of the dividend above would 
make the Quotient (125) too little : But fince the places next the 
Right hand in the Denominator of a Decimal are always Cyphers, 
therefore Cyphers in the Numerator muſt be of no value, for 238.is 
of no greater value than 1388. Or 1s8,. Or 13, and conſequently the .z25 
2bove is of the ſame value with .1250. 


" To Demonſtrate this yet more plain, 


Suppoſe the line following be a Unit divided into -10 -parts, and 
zach of thoſe into 10 makes Io00-parts : 


yr 3.19. 4 9 © © SS SE 
10. 20 30. 40 $50 © 9% # 


go 1009 


It is undeniably true, that the line (ab) being divided into 100 
equal parts, the line (a 20) which is 2o hundred parts of the line 
(8 b) is equal to (a 2) which is 2 Tenth parts of that line (a6) fo 
30 hundreds is no more then 3 Tenths, Cc, 

8; And as the fame Rule ſerves- both -for reducing one Vulgar 7 reduce « 
Fra&tion to another, and to a Decimal : fo likewiſe may you reduce Decims! re | 
a Decimal to a Yulgar Fraction. | a Yulgarj 

For Inſtance, If it were required toreduce .125 to a Vulgar Frafti- 797 
on whoſe Denominator is 16, what muſt be the Numerator 2 by the 
third ſtep of this Caapter, 

As 1000. 125:: 16. 2. 

So that 13 'is a Vulgar Fraction equal to the Decimal .125. and 

ſo much for ReduQtion in General, I proceed to ſhew next | 

-]T. How to reduce the parts of Coin , Weight and Meaſure 
to Decimals, and | 

II.: To find the Value of any Decimal, whether the ſame be of 
Coin, Weight, © c. 

9. Firſt for reducing Farthings, Pence, or Shillings, or Shillings , ey, ;, 
and Pence, Pence and Farthings, or Shillings Pence and Farthings »eguce$hil. 
into the Decimals of a Pound ; you muſt firſt reduce the ſame to the Pence, &c.- 
Vulgar Fraction of a Pound, and then that Vulgar to a Decimal, by #2 *he De- 

c 


the. third ſtep of this Chapter. daalef ; 


For ' 


Reduction of Decimals, © 


For Inſtance, If you would reduce 9 9. into the Decimal of a Pound, 
conſider that 99. is zz3 of a Pound for 1 Penny is ;;\ of a Pound: 
then by the Taid third ſtep, obſerving alſo the fifth and ſixth, 

As 240. 9:: 10000. .0375 | 

'So that the 9 Pence being multiplied by 10000, and that product 

divided by 240, the Quotient is 375, and by the General Rule un- 

der the ſixth ſtep, is to have a Cypher before it, which is .o375, 
the true Decimal of 9 Pence. 

10. For Pence and Farthings, as 104 Pence &&c. reduce the Pence 
and Farthings into Farthings, as 1049. -is 4z Farthings ; now 1 Far- 
thing being zz; of a Pound, therefore 41 Farthings is ;#:, and conſ- 
quently by the third ſtep of this Chapter. 

As 960. 41 :: 10000. .04270 

11. For Shillings, Petice and Farthings ; as ſuppoſe you would re- 
duce 13s. 6; to the Decimal of a Pound Sterling: In 135. 6:4. are 
649 Farthings, ſo is 13s. 65, $3 of a Pound. Therefore 

As 960. 649: : tooo. .676 

12. As for reducing any number of Shillings it may be done by the 
ſame Rules as in the gth ſtep, &c. firſt reducing the Shillings into 
the Vulgar Fraction of a Pound, and then working by the Rule of 
Proportion, as 6s. is 5 of a Pound, and as 20 is to 6, fo is 100 to 
.30 the Decimal of 6 s. But the moſt conciſe way of Keducing any- 
Number of Shillings ts the Decimal of a Pound, is by this 


Rule. 


Aſvortway If the Shillings are an even Number, half thereof is the Decimal : 
for redu- or if they are an odd Number, put a Cypher toward the Right hand 


cing. = thereof ; and then half that Number is the Decimal ſought ; this : 
£0 7 he DVe-= 
civaals of a 
Pownd. 


Ss. 
The Decimal of 2—— is —-.1 of a Pound Sterling, 


new, 2 


Hb —— —-.3 


= S—_—_— © EC, 


Alſo of —— 3 or 3o js=.15 of a Pound Sterling. 
5 or 50 ==.25 
7 Or 70 =.35 
9 or 90 = 45 Cc. 


hand 


Reduction of Decimnals. It 

13. By the Rules above, any Number of Pence or Farthings under 
I 5. are reducible to the Decimal of a Shilling, &c. as 34. being 
;} of a Shilling, the Decimal is .25 of a Shilling, fo likewiſe 6 pence 
or ;£ is .5 of a Shilling. 

Alſo x Farthing is of a Penny or .25 of a Penny in a Decimal ; 
and 4 Penny is .5 thereof in a Decimal, and fo of the reſt. 

14. Having ſhewed how to reduce any Denomination of Money to once ts 
the Decimal of 4 higher Denomination, 1I ſhall next ſhew how to re- Decimal: 
duce the parts of weight to Decimals ; and firſt of 4voirdupoiſe of © Pound. 
weight, for reducing any number of Ounces ipto the Decimal of a 
pound, as 7 5 which is ;3 of a pound, and therefore in a Decimal 
is .4375 for 

As 16. 7 :: 10000. 4375 of a ib. 

Alſo by the ſame Rule 3 Ounces, 8 Drams, or 56 Drams is ;& tb, 
(255 Drams being a pound) which Vulgar Frattion in a Decimal is 
.21875 of a pound, for | 

As 256. 56: : 100000. .21875 

Alfo for reducing quarters of hundreds and pounds into the Deci- 2 zarers 
mals of a hundred weight of 112 tb, as 14 pound is 554 of a hundred, of Hwmd. 
and that in a Decimal is .125 C. for and Pounds . 

AS 112. 14: : 1000. .125 pond 

Likewiſe 1 quarter 21 pound is by the ſame Rule .4375 C. for yn. 

194. 21 i is 49 or 43 of aC., And 
AS 112. 49:: 10000. .4375 of a hundred. 

15. For reducing Troy Weight as Penny-weights, Grains, &c. to Troy 
the Decimal of an Qunce, or a Pound, obſerve the ſaid Rule for 224: 7+ 
bringing firſt the ſame into Vulgar Fractions, and then thoſe Fratti- "ms 7 
ons into Decimals. Thus 15 penny weight is {5 of an Ounce, or OP 
.75 of an 3,-for 

As 20. 15 :: 100. .75 

Alſo by the fame Rule 5 penny weight 12 grains, or 180 grains is 

:32 of an Ounce, or in a Decimal, .375 5, for 
As 480. 180:: 1000. .375 

And by the ſame Rules it is very eafie for a mean Capacity to 
underſtand the reducing the parts of Liquid, or Long Meaſure into 
the Decimals of ſuperior Denominations. . 

II. Thus having ſhewed how to reduce the-parts of Coin,Weights, 

&c. to Decimals, I come now to ſhew the Method of finding the 
value of any Decimal, for which take this 
C 


General 


Reduction of Decimals. 


General  Rale. 


4 Rulero Multiply the Decimal given by ſuch a Number of Units of the 
find the yext inferiour Denomination, as is equal to a Unit of the Denomina- 
_ Ye tion your Fraftion is of, and from the Right hand the produ&t. cur 
any," fo many places as are contained in the Decimal given z fo thoſe Figures 
to the Left hand, ſuch point or daſh 'of- Separation, are Units of 
the ſaid next lower Denomination, and thoſe to the Right hand are 


parts of one of thoſe Units; Examples will Demonſtrate this : 
Example, 1. of Coin. 


What is the value of .7975.of a Pound Sterling 2 
See the Work according to the Rule. 


775 - 
Shillings in a Pound = 20 C Multiply 


ProduCt 15. 5coJ.2 1, qe, 
Pence in a Shilling=1 2 : Multiply 


6.000 Product, Anſwer /. oo: 15 : 06: 


The Relation this Rule has to that for finding the value of. a Valpar 
Frattion. : 


2. The Rule to find the value of a Vulgar Fraction is, 1ſt, 75 
Multiply the Numerator of the Fraction, by ſuch a Number of Units of 
the next inferiour Denomination, as is equal to a Unit of that Denomi- 
nation your Fraction is of, which is the very fame with the Rule above 
the Decimal given being the Numerator of the Fraction given. 
2dly, in Vulgar Fractions, the aft product is to be divided by the 
Denominator of the Fraction, whieh is the ſame with cutting off 
Figures from the product, as in the Rule above ; the Denominator 
of a Decimal being otily x with Cyphers, as 10, 100, 1000, &c, 
by any of which Numbers another may be divided, by cutting as 
many figures from the Dividend, as there are Cyphers in the Divifor 
ſo thoſe figures toward the Left hand are the Quotient, and thoſe t 
tae Right hand the daſh are the remainer, 


3, Bat 


T Reduction of Decimals. 


2, But to make this more apparent, the Decimal Fraction above, 
viz. 575 ina Vulgar Fraction is xs, by the 8th ſtep of this Chapter, 
now 186 multiplied by 20, and divid?d by the Denominator 240, 
the Quotient is 15 5. as above, and the remainer 2c s. reduced into 
Pence by multiplying by 12, is 1440 Pence, whica divided by 240, 
che Quotient is 6d. and nothing remains. 


86 
Es 0 Multiply 


49) S1R0ſ's Shilling 


: or C Muttiply 


__ | | 149 E Pence 


"———_— — 


Oo remains. 


Whereby it is evident, That whoever knows how to find the 
value of a Vulger Frattion, may likewiſe by the fame Rule find the 
value of a Decimal. 


The Demonſtration of the loſs General. Rule for finding the value of 2 
FraG ion, 


'4- Admit the lines (p £) repreſent £ Pound Sterling, divided into 
20 equal parts, which parts will each. repreſents Shilling. Now 
ſuppole there is a given Fraction, whoſe value is required as .9 of a 
Pound : Draw another line of the ſane length with the former, and 
parallel thereto as the line (D N), which divide according to: the 
nature of the Fraction, whoſe value you ſeek ; as here into 10 equal 
parts according to your Denomlnator, and righr againſt .9 of thoſe 
parts, in this laſt line ſtands 18 Shillings in the 11ne of Shillings, 
which ſhews that .9 of a Pound Stcrling 1s in value 1$ Shilling. And 
the like of any other Fraction,  _. 

; CY For 


we. 


bY 


_Reduction of Decimals, 


—— 


For, As 10 the whole line (dz) or Denominator of the Fraction 
given, is in proportion to 20 Shillings the whole line (pz): So is 
.9, the Numerator of the Fraction given (as in the lower line (dg) 
to 15. Shillings, or the line (p 15) in the upper line, the value re- 
quired ; and therefore do you Multiply and Divide as in the Rules. 
directed, 


IO. 20:: 9 
20 


10) 18.0 Shillings the Anſwer. 


* 
w. © x wv 


And this Reaſon ſerves not only for Money, but alſo Weight; 
Meaſure, &«c. being general as the Rule is. D 


A Rule to find the value of the Decimal of a Pound Sterling by in. 
ſpeFion. 


5. Double the Digit ſtanding next the point in the Decimal given, 
and (if the next Figure toward the Right hand that be 5 or more) 
add 1 to the product; then for the figure ſtanding in the ſaid ſecond - * 
place, reckon ſo many tens of Farthings, as the ſame is more than 5; 
or according to the figure if leſs than 5, and reckon the figure in the 
third place ſo many Farthings,, which (as often as they are above 25) 
make leſs by 1. 


The Reaſon of this Rule Demonſtrated with an Example. 


I. That place next the point in a Decimal Fraction, is called the 
Prime's place, becauſe it is the firft Quotient of the Unit divided by 
10; fo that any figure there, is.ſo many tenth parts of a Unit j for 

inſtance 


OA . + 


Reduction of Decimals, 


——_ Mu... a” ro gpoigtt 


” 


inſtance in the Fraction .q 75 foregoing the 7 ,next the point is 5 tenths 
of a pound or 14 Shilling, and therefore does the Rule direct to double 
the figure in that place. 

2. The Reaſon why the Rule fays you are-to add 1 to the lait 
product when the figure in the ſecond place from the point is 5 
or more,is becapſe 5 in that place,z. e: o5 is always 1 Shilling, becauſe 


it is, of ,z, or 3 of ,z of a pound, now ,; of a pound being 25. * of 


that muſt needs be 15. which 1 in the Example makes the former 
product 15 5. 

3. As the place next the point is fo many tenth parts, and rhe ſe- 
cond from the point ſo many hundred parts of a Unit, or Tenth 
parts of ,;: So that figure in the third place from the point is ſo many 
tenth parts of ,;5, or a thouſand parts of a Unit, as 5 in the Example 
is 5 tenths of x1 tentit of x tenth of a Unit, which is 5 thouſandth 
part of a Pound, - 

4. So that what is ſaid in the Rule of calling the figure in the 
ſecond place above, or under five, ſo many tens, and that in the third 
place from the point ſo many Farthings (as in the Example 25 Far- 
things), ſuppoſes 1000 Farthings in a Pound Sterling, and there be- 
ing but 960 in a Pound, therefore the Rule muſt be ſomething Er- 
roneous: But that is rectified well enough, by deducting (for the 40 
Farthings that 1000 exceeds 960), 1 at every 25 ; for if 1000 Far- 
things is 40 above x Pound, then $00 is 20 above, and 250, 10 too 
much, or 25 Farthings 1 too much, 


5. So that in the Example of .775 /. the .7 is 14.5. and the .o7- 


being above 5, the 14s. mult be made 15 5. 
Then the 2 above 5 in the ſecond ſeven from the point, being fo 
many 10 Farthings is 20, andthe 5 in the third place is 5 Farthings, 


which together is 25-Farthings,which by the 4th. ſtep of this Demon- 


ftration. being 1 too much, muſt be made 24 Farthings, or 6 4. ſo is 
the value (by inſpection) of .775/.— 155. 6d. which is evident 
by the Example next following the laſt General Rule. 

6. The fame General Rule above ſerves alſo forreducing or finding 
the value of a Decimal, of A4wvoirdupoiſe Weight, or Troy Weight, 
Meaſure, &c, as will appear in the Examples following. 


Example 2. 
What is the value of .3575 of a Hundred Weight, or 112 


Pounds ? 
See 


© Reduction of Decimais, 


| See the Opperation. 


x 3715 of a Hundred 
Multiply? 7 4 Quart. in a Hundred. 


—  — — 


-44..1.:.1, 5 Quar.=1.5100 parts of a Quarter. 
Multiply ; 28 Pounds in 1 Quarter. 
1408 
102 
| Pounds == 14.2800 parts of r Potnds' 

Multiply 16 5 in x Pound 


Ounces = 4.4800 parts of an Ounce 
SY qa. 16: 5 
So-the Anſweris 1: 14: 4,9, or 3. 


Example 3. 


What is the value of .3125 of a Pee Troy > See the Work. 
Es dw. .3125 of a Pound ; 
Anſwer ;: I5, 12 Ounces in x pound $ Multiply 7 


—_— 


3.7500 produt—z'z 5 C . 
20 Penny weight inans Multiply 


5.0000 Penny weights: 


Example 3. 


Addition of Decimals, 


Example 4. 


What is the value -of p00 + pond of Ale? 
+125 OT Aa DarIre 
5 Firkins in a Barrel | Multiply 


Firkins — 2.0500 parts of a Firkin 
8-Gallons in a. Firkin > Multiply - 


.4000. parts of a Gallon, or ,* 


Firkin Gallon. 
Anſwer 2: 00.4 


: | 
——— 


CHAF = 
Addition of Decimals. 


N Addition of Decimals there is no difficulty, - obſerving, zo phice Rule. 
[| the points, and places there from, one under another, and to cut 

. from the Right hand the Samm as many. places as are in that Deci- 
"al tha: has moſt places in thoſe given, . As in the ſeveral Examples. 
following. a 


Example. 1.. 


To .4765 Add .073 and 1172 4765 

By ts ſame Rule that Numbers .' ,073 C Add +71 
of one Denomination are added the 1172) 
Summ of the 3 Decimals is, .6667 d. = | 
or 125, and 4d, which is thus .6665 Summ Total, 
proved. 


——"Addition of Decimals, 
| s #4. 
Parts of = Is = 09 : ©64 


5073 1s = OJ. OFz 
x Pound 172 IS=02: 045 


_— 
——— 


Total = .6667 = 13: 04. 


which 13 5. 4 d. is both the true Summ of the Shillings and Pence 
given, and allo the value of the Decimal .6667. 


Example 2. 


To 376.04 Add .57983 and.osr 


376.04 
Ada} 0.57983 
0.0F1 


— 


376.67083 Total. 


Example 3. 
To 476 Add 32.9, and .87 and .975 


476.0 


32.9 
23 e Add 


0.775 


510.545 Summ 


By obſerving the manner of placing and adding the Numbers in the 
3 Examples above, you may eaſily add any Decimal Fractions what- 


ſoever ; fo that I ſhall proceed to ſhew 


Addition of Decimals, 
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The Relation the Rule for Adding Decimals bas to that for Pulgar 
Frattions. 


To add Vulgar Fraftions or mixt Numbers together. The Rule is, 
To reduce #he Frations to a common Denominator, and thin the Summ 
of the Numerator+ divided by the common Denominator, quotes the Summ 
or Anſwer. 

So it is in Decimals, which have always a common Denominator, 
for as much as Cyphers to the Right hand of the Numerator of a 
Decimal does not alter its value by the 7th ſtep of Chap. 2. So that 
the Decimal Fractions in the laſt Example in a Common Dznomina- 
tor ſtand thus: which are the | 


ſame with thoſe above, the .900 

Denominator to that Fraction .$70 

that has moſt places, being 775 

always the common Denomi- 

nator, as here 1000, by which 2.545 the Summ (as before) of 
2545 (the Summ of the Nu- the Fractions. 


merators) being divided the 

Quotient is 2. 545 the true Summ ſought, fo that the Rule for ad- 
dingaDecimal is the very ſame with that for adding a vulgar Fraction, 
but the operation for Decimats is much eafjer for 2 Reaſons. 1. Be- 
cauſe they need no reducing to common Denominators ; and 2. Be- 
cauſe the Denominator or Diviſor whereby the Summ of the Nume. 
rators is divided, being 10, 100, or 1000, &c. divides any other 
Summ without Work, only by cutting off as many places toward the 
Right hand the Dividend, as there are Cyphers in the Diviſor, asin 
the Example 2545 is divided by 1000, by only cutting off 545, fo 
is the Quotient 2.545, or 2; 


The Demonſtration of Addition of Fraftions, 


If the Summ of the Numerators and Denominators._of Fractions 
would give the true reſult or aggregate, as if 3 and 3 were 5, then this 
Rule would not ſeem fo difficult as many fancy it: But they think it 
ſtrange that the Summ of 2 or 3 Fractions cannot be known, without 
the trouble of firſt reducing the Fractions to one Denominator, and 
afterward dividing the Summ of the Numerators thereby : I ſhall 
therefore ſhew firſt why Fractions are firſt to be reduced to a common 

D Denominator ; 


NT Ir 


. 
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Denominator ; and ſecondly why the Summ of the Numerators is to- 
be divided thereby. | 
The neceſ*- 7x. It is impoſſible to add Fractions that have different Denomina- 
+ of 7e- tors together, ſo as to give the true Total; becauſe the Unit in each 
avcing F'a- Faction. beins divided into a different number of- parts, it 
y *2 Ja g parts, it cannot be 
Comm ECxpreſied withour reducing thoſe different parts into one-and the ſame, 
Denomins-. how the Summ of the Numerators bears proportion to the Denomi- 
ror. before tors: But if the Denominators are alike, then the Summ of the 
4aairion. Numerators. is the Summ of the Fractions, if divided by one of the 
Denominators thus : 3-and-$ is 5, becauſe in both Fra&tions the Unit 
is divided into 7 parts, and the Summ-of 3 and 5 parts in either 
Line wn 8 parts, 6 ; : ; þ 
which is one whole , ; 
Line and ; part FR 3 CP 
more,and therefore , id 
Why the is the Summ of the T ; —_ 
Summ 0 
be Nume. NumMerators always 
rators are. to be divided by the Denominators, that fo it may be knowh how 
zobe divi- many Units the Total of the parts contains : As ia the Example a- 
oy by oct bove, likewiſe 5 and 5 is -3, now to know how many times Z or 1, 
91077” equal to the Line ab, is in 2 the way muſt be to divide the Number 
of parts in the Summ of the Numerators (as here 10): by the num- 
ber of parts that the Unit is divided into (which is here 5) and the 
Quotient ſhews the Units, and the remainer the parts of a Unit, 
as !2 of the Line ab or cd is once the whole Line (or 7) and 4 
parts, or the diſtance from & to 4, or c to 4. 


far, 


T ſhall jhew next before the uſe of Decimals, why Decimels aro added 
25 whole Numbers. 


Subſtraction of Decimals. 


CHAP. IV. 


Subſtrattion of Decimals. 


Ubſtraction of Decimals is performed in -every reſpect as Subs rut. 
ſtraction- of whole Numbers of one Denomination, obſerving the 
Rule given in Addition for the placing of the Decimals, and point- 
ing out the Decimal places of rhe remainer, which muſt be always 
the ſame with that of the moſt places of rhe Decimats gives. 


Example I. 
From .976 take .037647 ? 
| From = .996000 
Take = ,037647 FF 


| —— —— 


Reſts = .938353 


Proof =,996000 Summ, 
Example 2. 


From 376.4 take ,0075 ? 


From $3756:4 


"Take —= 0075 Y. 
———d aaa 
Reſts 376.3025 


DE nn 


Proof = 376.4 © Summ 


Examls 


Subſtraction of Dectmals. 


Example 3. 
| From 376 take .376 
From 376.0 


Take .376 
A + Ada 
Reſts = 355.634 


Proof $396 == Summ 
Example 4. 
From 376 take 1447689 


From 356 
Take 1.47689 
ws Fr 


I 


Refts = 394.52311 


Mhromnaner no 


Proof = $56.60000 = Summ 


The Relation the Rale for Snbſtrattion of Decimmals: bas to that of Vulgar 
Fractions. 


In Vulgar Fraftions the Rule to Subſtract one from another, is firſt 
to Reduce them 10 one and the ſame Denominktor,, afid tht tht difference 
of the Numerators placed over the Common Denominator is the Remainer 
or Anſwer. 3< | 

And the very fame is. to be obſerved in Subſtraction of Decimals : 
they needing no Reduction to a Common Denominator (as was ſaid 
in Addition) being ſo already, ſo that the difference between the Nu- 
merators, which are the Decimals given, is the Anſwer ; which 
ſhews that the nature of the operations in Decimals and Vulgar 
Fractions are the fame; though the Work of Decimals be leſs 
troubleſome, for the reaſon mentioned in this part, in Addition 
foregoing, : 


The 


23 


——O——_— 


bn ——— 


———Subſraction of Decimals. 


The Demonſtration of Subſtrattion of Fraions. 


As Fraftions cannot be added (for the reaſons foregoing in Addi- 7he reaſon 


tion) unleſs they are reduced to a common Denominator, ſo neither 
can the difference be diſcovered without that : For if the difference 


of reducing 
Fraftions ts 
a 


Common 


between 2 Fraftions of different Denominators were required, as. of peyomina- 
2 and 3, the Difference of che Numerators is 1, but that x js neither ror. 


: nor 4, ſo that neither of thoſe Denominators will ſerve, there muſt 
therefore be ſuch a Denominator found as will ſerve both Fraftions, 
which cannot be done unleſs the Numerators are altered, and made 
proportionable to that new or common Denominator. 

As here, If you Multiply 3 (one of the Denominators given by 4, 

it will produce 12, and the other Denominator 4 multiplied by 3 is 
alſo 12, now if you Multiply the reſpetive Numerators by the ſame 
Number you multiplied its Denominator, it will produce a new Nu- 
merator, which will have ſuch proportion to the new Denominator, 
23s the Primitive Numerator had to the Primitive Denominator, 
* Thus becauſe I multiplied the Denominator 3 given by 4, 1 Multi- 
ply its Numerator 2 by the ſame Number, and the product is 8, fo 
the new Fraction is ,3 equal to3 given; ſo likewiſe the other Deno- 
minator 4, multiplied by 3, and its Numerator by the ſame Number 
produces ,?, equal to ;. 

Now the Fractions being thus tn a common Denominator as'\2, 


The Reajos- 


and ,* the Dilference is undeniably 3; becauſe in each of theſe new of rhe Di7- 
Ftactions the Unir js divided into one and the ſame number of parts, /*7e7ce 5*- 


4rd the proportion 6f 9g the new Numerator is to 12 its Denomina 

tor 5 as the Numetator 3 1n the Fraction given is in proportion to 
its Denotninator 4: And likewife $ is fo 123 it the other new Fracti- 
ofhz as 2 is to 3 in the other Fraction given, and conſequently being 
in the ſame proportion the Fractions muit be of the ſame value with 
thoſe given, becauſe the value of Fractions conſiits in the difference of 
the Numerator and Denomindtor. ” | | 


So the difference between 9 and 12 in the new Fraction is 3, 


which is equal to, the difference between the 3 and 4 in the Fracti- 
on given: ſo that ,} and 2 is of the ſame value becauſe ,? makes each 
of them a Unit, and ſo of any other Fraction. | 

T be reaſon why Decimals are ſubſtrafed as whole Numbers you have 
ext before the uſe of Dectmals. 


CHAP. 


tween 1'wo 
Fraiisni. 


- 


Multiplication of Decimals. 


CHAT. .Y, 
Multiplication of Decimal. 


| Ultiply your Decimals in every reſpect, as though they were 
Rule. 1 whole Numbers, and cut off for Decimals ſo many places to- 
ward the Right hana of the product, as there ace Decimal places both 
in the Multiplicand and Multiplier, 
And if ſo many places be not found in the product, you muſt 
make up the Number, by placing Cyphers toward the Left hand next 


the point. | 
Example 1. 


—_ - FA mixt Number by a mixt. 


6850 
10275 


109.600 product 


Under this Example of Multiplying a mixt number by a mixt 

- , will fall the Solution of thoſe pretended Problems, propoſed by ſome 
Shillings Who fancy them ſufficient Teſts to try the abilities of an Accompt- 
and Pence ant, though there is nothing more eaſie to thoſe that underſtand ei- 


by Shilings ther Vulgar Ercactions or Decimals: the Queſtions are of this Na- 
and Pence, ture: ſay they. Þ 
CC. by Dee , 

-cimals,&c, | 


What is the product of 3s. 3d. by 6s. 6d. 


Multiplication of Decimals, 


The Anſwer by Decimals is thus: 


& 6 s 


"2 3 Equal - to 3.25 ; 
6: 6isEqualto6. 5 x Multiply 


1625 
1950 


— 


21.125 Shillings for Anſwer. 


The value: of the Decimal in the product .125 of a Shilling, is 
1d fo that the Anſwer is 21s. 13d. 


This and the like Queſtions are performed by Vulgar Fractions By.Yulgar- 


thus: 
23:34. by 63% 


Theſe Numbers in Fractions are }? by 73, and their product (as by 
the Rules given for Vulgar Fractions is 9s, or 21 s. 149. as be- 
fore. 

But ſome are apt to take the product of 39 d. by 98 d. which is 
the Numerator, 3042 for the Anſwer in Pence, and think the Rules 
of Reduction are not right, becauſe that product is not the true 
Anſwer. 

I an ſure if that were the Anſwer, the Rules for Multiplication 
both of Vulgar Fractions and Decimals mu{t be wrongs ; which can- 
not be, as is eafily ſhown by undeniable Reaſon and Demonſtrations ; 
(ſome of which follows) but that it is not applicable to any Rule in 
Reduction to take the 3042 for the anſwer in pence I am very well aſ- 
ſured, nor is there any foundation for ſuch an opinion either from 
Rule or Reaſon, 3042 pence being zuſt x2-times the true anſwer 21 s. 
x: d, becauſe they divide the 3042 by 12 inſtead of 1x44, as appears 
plain from the method of working the Queſtion by Vulgar Fractions 
above. 


Example 2. 


Multiplication of Decimals, 


—" 


Example 2. 


ar os I FA mixt Number by a Decimal. 


6850 
10275 


_— C—_—— 


10.9600 Product. 


Example 3. 


Moltiph 34-25 © Mixt Numb, by a whole Numb. 


685Q 
10275 


1096.00 Product, 


Example 4. 


+ "pan —_ FA Decimal by a whole Number. 


10.9600 Products, 


Example 5. 


Muttiplication of Decimais, 


Example 5, 


_ FA Decimal by a Decimal, 


6850 
I0275 


nm =, 


.109600 Product. 


DU CCC Cr wn = NT VR DT — 
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A ſecond Example of a Decimal by a Decimal, 
| 1723 


OIZ 
3446 
I723 


a an A 


.0020676 Product. 


The Relation that Multiplication of Decimals has to that of Vulgar 
Fractions. 


The Rule to Multiply Vulgar Fraftions together, is to Multiply the 
Numerators together for a new Numerator, and the Denominators to- 
gether for a new Denominator. 

And in the very tame manner we Multiply Decimals, to inſtance 
in the laſt Example, ,3Z3 by 33 the product of the Nemerators 1723, 
and 12 is 20676 3 and the product of the Denominator 10000 by the 
other 1000 produceth 10000000 ; ſo that the new Numerator 206576 
being placed over the new Denominator 10000000, the Fraction 
which 1s the product is ,z2%5, which exprefſed without its Deno- 
minator, as by the 4th ſtep, 2d. General head, of Chap. 1ſt. is 
.9020676 — the product above, 


YET Lt dhe at 


0 -:: Multiplication of Decimals. 


The Demonſtration of Multiplication of Fraftions. 


It may ſeem ſtrange to ſome that the product is not greater than 
the Multiplier, or Multiplicand, fince it is always greater in whole 
Numbers, 

Hoy the But the Reaſon is plain, ſince the multiplying Units encreaſes thoſe 
Predu# in Units ad infinitum; but the Multiplication of parts of a Unit does 
Multiplica- ſtj]] decreaſe,or eſſen the parts to infinite lictleneſs; fo that if aFrattion 
ew 5d - ;, be multiplied by 1, it produceth the Fraction given, as ,{ multiplied by 
leſs than 1 Produceth 5; but if that ,3 be multiplied by leſs than x (7. e, by 
eirber of any Fraction) then it follows that the produtt muſt be proportionably 
+he Factors. Jeſs than $f, as the Multiplier is JOY leſs than x : Thus if 
.£ be multiplied by 5, or half of r, the product will be as much leſs 
than ,{ (the Fraction given) as the Multiplier 4 is leſs than a Unit : 
as ,* by ,£ produces 35 (or 3) which is 3 the Multiplier, becaufe that 
Multiplier is but half of x, 
The Multi- Hence it is evident, That to-Multiply any Number by a-FraCtion, 
plicand and js nothing but to take ſuch a part of the Multiplicand for the pro. 
s up quct, as the Multiplier. is of 1: As to Multiply 24 (or any other 
pound Fra. Number) by 5 (or 3) is to take ,z or ; of 24, which is 12 for the. 
#ion of product, and by the ſame Rule multiplied by 5 produces a: quarter. 
Unity, of -, which is }, equal to 5'of ; of 1. 

Hence it is alſo evident, That to Multiply 7 by 5 being only. to 
take Z of : of a Unit: The Multiplicand and Multiplier are one 
Compound Fraction of a Unit. 

And to reduce any Compound Fraction to a ſimple one of the ſame 
value, is to Multiply the Numerators together for a new Numerator, 
and alſo the Denominators for a new Denominator, according to the 
Rule in the relation laſt foregoing. 

The r:aſon Now, that ſuch Multiplication will reduce Compound Fractions. 
of reducrng to ſimple ones of the ſame value, appears. beſt by an inſtance of what -. 
Compornd is undeniable and- plain, for Example, It is plain and beyond diſpute, 
4 530 that of 23 of x Shilling Sterling 1s 6 pence; For the Numerators 2 
"artet® and 3 multiplied together is 6, and 3 by 4 the Denominators is 12, 
ſo ,£ is the product, now ,; of a Shilling being 1 Penny, and conſe- 
quently ,5 ſix pence proves the Rule to be true. 


Or 


Diviſion of Dectmals, 
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Or to make this yet more apparent, The line a6 is one Shilling 
divided into 12 equal parts or pence, 


SY 2-3 + 8. 6+ 


a ts 


1X 2 3 4 


Likewiſe the ſame line divided into 4 equal parts, and each of thoſe 
4 into 3 equal parts ; then will z of ; be z; of the whole line (a 5) 
for in 1 fourth there are 3 parts, and conſequently in 4 fourths (or 
the whole line, or Unit) there muſt be 12 of theſe parts; which 
ſhews the Reaſon why the Denominators are to be multiplied toge- 
ther for the Denominator of a ſimple Fraction. 

And the Reafon why the Numerators are multiplied together (as 
in the Fraction above, of 3) is becauſe; of + of the line (4b) as 
, (an) is but 5 part of the Fraction 5 of 3 (as the line (a7) therefore 2 
of 3 or (ar) or is 3 times (22) or (an) which thews why the 
Numerator 2 is to be multiplied by 3, to give the Number of the 
twelfth parts in the ſimple Fraction of the line (a6) required. 

The reaſon why Multiplication of Decimals is performed as whole 
Numbers, is ſhewn next before the uſe of Decimals. 


C HA P: VI. 
Divifion of Decimals. 


FS by Decimals is performed” in every reſpect as that of 


whole Numbers. - So that there's no difficulty in it ; and after | 


Diviſion is made, take the following Rule for giving the true value 
of the Quotient. 


A General Rule for the Quotient. 


in the Diviſor, and ſo many as that : is, you mult ſeperate 
2 


: : : The Reaſon 
For knowing what places in the Quotient are Decimal, take the of his, is 


difference between the Decimal places in the Dividend, and thoſe in _—_ was 
e DEMON » 

ftration of 

Y Diniſion. 


- 


Diviſion of Decimals, 


by a point from-the Quotient. toward the Right hand: thereof, and 
if there are not ſo many, make up the Number by.Cyphers toward: 
the left hand. 

And foraſinuch, as for the moſt part it- is neceſſary (eſpecially 
in dividing a Decimal or mixt Number. by the like, whoſe Decimal 
places are much the ſame, or whole Numbers by Decimals, CD 
To add Cyphers to the Dividend, that ſo a Competent Number of 
Decimal places may come out in the Quotient ; therefore to know in 
all cafes what Cyphers to add to the Dividend in places toward the 
Right hand, take this Rule. 


A General Rule for the Dividend. 


The Reaſm To the Number of Decimal places in the Divifor, add the Num- 
of this is ber of Decimal places that you would have in the Quotient (as 3 is. 
ſhews in ſufficient if the Quotient is not to be multiplied by any thing, and 
ya 95 wet there happen to be a remainer in dividing) and as many as that Summ 
Diviſin of is, Make ſo many Decimal places in the Dividend, by adding Cyphers 
Decimals. if- requilite. | 


Example t. 


To divide a mixt Number by a mixt, as 109.6 by 3.2? 


52) 109.6000 (34-250 
96 


136: 
128 


_ 


m 
64 


DD — 


160 
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Note, This proves the firſt Example in Multiplication of De- 
cimals. 


Example 2. 
To divide a mixt Number by a Decimal, as 10.96 by .32, 


.22\ 10.9600#8 | 34. 
3”) 04-0 (3425 


Note that this proves the ſecond Example in Multiplication of De.. - 
cimals; and though I add 3 Cyphers, that ſo I may have 3 Deci- 
mal places in the Quotient according to the laſt General Rule ; yet 
becauſe nothing remains before I have divided the Cypher in Units 
place, I therefore Cancel it as uſeleſs, and according to the firſt Ge- 
neral Rule in Diviſion, I ſay the difference between 4 Decimal places 
in the Dividend, and 2 in the Diviſor is 2, therefore I ſeperate 2 
of og firſt figures toward the Right hand the Quotient for Deci- 
mals; ; 


Example 3. 


Diviſion of Decimals, 


Example 3. 


To divide a whole Number by a whole Number, ſo as to have « Compe- 
tent Number of Decimals in the Luotient, as 1096 by 32. 


" — (34-25 


Note, This proves the truth of the third Example in Multipli- 
cation. 


Example 4. 


To divide a mixt>. Number by a whole Number that is greater thay the 
Dividend, as 10.96 by 32. 


Mn 32) I == (3425 


Diviſion of Dectmals, 


Example 5. | 
To divide a Decimal by a Decimal, as 0020696 by ,1924, 


1723) .0020676 oo 
1723 

3446 

3446 


A—— 


© 


Note, This proves the truth of the laſt Example in Multiplica- 
tion of Decimals, ' 


Example 6. 
To divide a: Decimal by a whole Number, as .9 by 324. 
324) -9000 /,002 
) 648 ( F 


252 Remains, 


Note, That in the two laſt Examples, the difference between the 
Decimal places in the Dividend and Diviſor, is more than there are 
places in the Quotient : Therefore according to the firſt Rule, I 
prefix Cyphers toward the Left hand in the Quotient to make up 
0 ſuch Number. 


Decimal; 
The Relation that Diviſion of Decimals has to that of Pulgar _ 7s _ 
1 a 
Fractions, poi 


&ions and 
There is no Rule in Decimals performed more contrary to Vulgar che con- 
Erattions than Diviſion,not but that Diviſion of Decimals may be done ria _ 
the ſame way with that of. Vulgar FraQions, or Diviſion of Vulgar 7,51. 72. 


Fractionslowing. 


Diviſton of Decimals, 


FraQtions the ſame way that Decimals are ; but then in Decimals there 
will always be a ſuperfluous number of Cyphers, both in the Nume- 
rator and Denominator, if worked as Vulgar Fractions, the Frattions 
(when Diviſion is performed By multiplying the Numerator of the Di- 
viſor into the Denominator of the Dividend for the Denominator of the 
Luotient, and the Denominator of the Diviſor in the Numerator of the 
Dividend fer the Numerator of the Queitent) being ſo far from their 
loweſt Terms, that their values are ſeldom or never perceivable with- 
out reducing, 
For inſtance, Suppoſe +4 is to be divided by 435 in Vulgar Fraction 
ways, according to that Rule, the Quotient 


is 58, ſo that in this Vulgar Frattion way 25, $5 ,5o0 
of Dividing Decimals, here is not only 2 | —_ Io 0 


Cyphers, one in the Numerator and the 0- 

ther in the Denominator ſuperfiucus ; but when they are cut off the 
Quotient is &, which before you can know the value of, you muſt 
divide 50 by 25, according to the Rules foregoing, which was all 
that was required at firſt, jf to be divided Decimal way ; To that all 
that has been done thus far to dividing theſe Decimals as Vulgar 
Frattions is found unnecellary. 

2. Therefore the ſhorteſt and beſt way of dividing Decimals is to 
divide only the Numerator of the Dividend by that of the Diviſor, 
adding a Cypher or Cyphers (when too little to be divided, as in the 
laſt Example above) both to the Numerator and Denominator. 

3- And alſo divide the Denominator of the Dividend by that of 
the Diviſor, and the Quotients will be the reſpeCtive Numerators and 
Denominators of the Quorient required, 

Thus +£ divided by 35 (by adding 1 Cypher to 5, and another to 
10, making the Numerator of the Dividend 50, and the Denomina- 
tor 1.0) the Quotient will be } or 2 ; but more of this in the De- 
mon following. 

And by the ſame Rule may Diviſion of Vulgar Fractions be 
pertormed (though not ſo good a way) as in the Vulgar FraQtions, 
agreeing with the foreſaid Decimals, to divide 

z by 3, becauſe 2 the Denominator of the Di- DE 10 /10 
vidend cannot be divided by 4, the Denomina- Y "_ 0% 
tor of the Diviſor, therefore I :dd a Cypher 
fo 2, and 1 in the Dividend making it 12, and then the 20 at 
by 4 quotes 5, and the 10 by 1 quotes to : So is the Quotient © or ' 
2 as before. 


5. But. 


oP” 
l 


— Diviſion of Decimals. 


35 


5. But becauſe the Numerator and Denominator of the Dividend 
cannot always be divided by thoſe of the Diviſor without Remainers 
not being certain as Decimals ; it is therefore more exact, and is uſed 
in dividieg Vulgar Frattions, to Multiply the Numerators and De- 
nominators of the Dividend and Diviſor croſs, as by the Rule fore 
going ; but more of this in the Denominator following, 


The demonſtration of Diviſion of Fra#ions. 


In demonſtrating this, I ſhall ſhew firſt the reaſon of the Rule 
for Vulgar Fractions, and then for that of Diviſion of Decimals. 

1. To augment the value of any Frattion 1s nothing but to Maltiply, 
or add to its Numerator, or to take from, or divide che Denominator ; 
Becauſe a Fraction 1s nearer or farther from a Unit, as the Numera- 
tor is nearer or farther from the value of the Denominator; for *, 2, 
3, Oc. arecacha Unit ; but then in comparing 2 Fractions, reſpect 
mutt be had to the Denominators ; for the leſs that is (when there is 
the ſame difference between the Numerators and Denominators) the 
greater is the Fraftion thus : ,? is more than ,?, though there bethe 
ſame difference between the Nutnerators and Denominators, becauſe 


.2 wants but ,4 of a Unit, whereas ,7 wants ,# of a Unit ; now ,! of 


any thing being more than ,;, therefore that, which wants ;$ of being 
a Unit, wants more than that which wants but 4 of being ſo. And 
hence it follows 

2. That to make a Frattion leſs is to encreaſe or add to the Denos«, 
7BINQLOr. 

For as the Fraftion (for Example) 3 of a yard is made twice fo 

much if the Numerator 3 is multiplied by 2, viz. $, or 1! yard; 
ſo is that ſame 2 made but half ſo much, iz, 3 (or 1 quarter and 
: Quarter of a yard ) if the Denominator 4 be multiplied 
SB. 
3. Now from theſe 2 Atioms thus made out, the reaſon of the 
Rule for dividing Vulgar Fra&tions will appear. For admit + is to be 
divided by ;, if it were divided by a Unic the Quotient would be + ; 
and therefore ſince it 1s to be divided but by 5 of 1, the Quotient 
muſt be 4 times as much as 5. | 


F ' 4. For 


36 Diviſion of Dectmais, 


The Reaſen 4: For as in whole Numbers, ©. in Frattions, by how much the 
of Divifen. leſs the value of the, Diviſor is by ſo much themore will the Quotient 
be ; which in our Example, (according to the firſt Axiom) is 5 or 4 
times 4, whichis a plain reaſon why the | 
Numerator ofthe: Dividend is multiplied 1 ) 4 (:5 
by the Denominator of the Diviſor to give + $5 Vs 
the Numerator of the Quotient. 
5s, Now the reaſon why the Denominator of the dividend is to be 
multiplied by the Numerator of the Diviſor is this: Suppoſe the $ 
were to be divided by 3; by the 4th ſtep, the Quotient will be but 
+ part of < becaule } (this new Diviſor) is 3 times as much as 5, (the 
former Diviſor) therefore to make the Quotient '3, to be & leſs, is 
(according to the ſecond Axiom) to Multiply 
its Denominator by 3 the Numerator in this 3) 4 ,16 
ſ.cond Example, and the produtt is the De- "8 (5 
nominator of- the Quotient ſought. 
6. So that in ſhort by multiplying the Numerator of the dividend 
by the Denominator of the Diviſor (as per the third and fourth ſtep 
- we make the Quotient propercionably greater than the dividend as the 
Diviſor (taking the Numerator for 1) is leſs than Unicy : and by 
multiplying the Denominator of the Dividend by the Numerator of 
the Diviſor, we again make the Quotient proportionably lefs as the 
ſid Numerator is greater than x, as per the firſt and ſecond and 
fifth ſteps. ; | | 
TheDemon- «, The reaſon of the Rule for the dividing of one Decimal 
firation of fOY another is this: When the Decimal places in the Numera- 
DET- 7 tor of the Dividend are leſs or equal to thoſe of the Diviſor there is 
&88ies. Cyphers added to make the Diviſion more exact as in dividing .4 by 
.25, there can no error proceed from placing Cyphers to the Right 
hand the 4 that ſo 25 may be had therein, becauſe (as is ſaid before) 
A Cypher toward the Right hand in a Decimal neither encreaſeth nor di- 
miniſheth the valne thereof, 4 the dividend given, being as much as: 
.40, VIZ. 5 Or xg becauſe though 'tis true the Numerator is en- 
creaſed by adding the Cyphers, yet the Denominator encreafing at 
the ſame time as much, makes the Decimal: to retain the ſame 
value. 
8. Now the moſt rational way of dividing one Fraction by another 
(as is declared: in the relatiori of Diviſion foregoing) 1s to divide the 
Numerator of the Dividend by that of the Divifor for the Numera. 
tor of the Quotient, and likewiſe the Denominators for that of the 
Quotient, 
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Quotient, ſo in the Example above, in dividing jf by at. T make & | 


into £3 that fo I may have the Diviſor 25 the oftner therein, where- 
by the Quotient will bg ayore exact thag If I ſhould only divide 40 
by the 25, ſo that 4oo _— by 25 gives 
x6 for the Quotiept, and the Denominatar $65 16 
1000 divided by the other which |is* xoo, 22 (=; MEN 
the Quotient is 10; fo it appears that the 
Quotient is 3s, or 1-6. For this:. is the- ground. of: that; Rule for 
pricking off Decimals from the Queticat, which ſays the. Number ſo 
feparated mult be +4 to the difference between the Necimal places 
in the Dividend and Diviſor, which is evident; becauſe that diffe- 
rence is always equal to the Number of Cyphers in the Denominator 
of the Quotient, by which Denominator, if the Numerator of the 
Quotient be divided, that Quotient will always ſhew the true value 
of the Fration, which Diviſion is always performed without work- 
ing, becauſe any Number 1s divided by 10, 100, 1090, C&c. by cut- 
ting off as many places in the Dividend, as. there are Cyphers in the 
Divifor ; fo is 16 divided by 10, by cutting off 6, and the Quotient is 
' And where the Quotient is of A ſecond Example. 
little value as in caſe of dividing *' 
a Decimal by a whole Number as 149) 29099 ( _ 198 
in the Margent, the reaſon is 1” Jooooo *ia0000. 
the ſame, the Rules in Numera- 
tion of Decimals being obſerved for reading a Decimal Frattion with- 
out its Numerator, which will ſhew the reaſon of putting Cyphers 
toward the Left hand in ſuch a- Quotient, as here the Quotient 
53 is Expreſſed, without the Denominator x 00090, by making the 
point to pofſefs the hundred thouſands place, - _ | 
The reaſon why- Decimals are divided as whole Numbers is ſhewn 
in the next Chapter but one, 


For 00198 


CHAP. 


CHAP. VIE 
"The Rule of Proportion by Decimals, 


A Rule being only Multiplication and Diviſion, which are 
taught already ; I might upon that account paſs it by, but be- 
cauſe Proportions are uſed in the Calculation of Tntereft, (which 
will be treated on afterwards) I ſhall. give ſome Examples for the 
fatisfaction of ſome, who may want the aſſiſtance of the ſame. 


4 Rule for fating your Queſtion. 


There being always 3 Numbers given to find a fourth: 2 of which 
are of (or are reducible'to) one Denominotion ;- therefore place that 
of a contrary Denommation to the* ſaid'2, down firſt ; then to-che 
Left hand. that (or in the firſt place. jo courſe of Writing) place 
that Number of the ſaid'2 that are of one name, which has depen» 
dance on that already placed down, and then place the third Number 
next the Left hand, which beiog- done, for performing the opperati... 
on, this.isthe Rule. | | 


A Rule for working any Queſtion 


This is the fame with that.in whole Numbers, for if you multiply- 
the: ſecond and third Numbers together, and divide the product by 


the firſt Number, the Quotient. is the. fourth, progortional. Num-- 
ber: | | | 


Example 1: 


If 13 Yards: of Cloath' coſt 1-Ponnd 3. Shillings; what will a-Piece-- 
of 24; Yards coſt at that rate. 

The parts of a Yard reduced. into the Decimals of a Yard, andthe 
Shillings into the-Decimal of a Pound, as in the 9, 10, 11, 12, 13, 


14 and 15 Rules in ReduCtion foregoing, the Numbers when ftated - 
will. ſtand. thus : | 


Zards 


The Rule of Proportion by Decimals, 


Yards l. Yards 


I:;3$. () F.I F o > 24.5: 
1.15 


 #————————_ 


I225- 
245 
= 
q 6.2528 8750(22. .54 Anſwer or }, 23 
zZ50* 105: 94d. 


317 
250: 


675 

4% 
Foo: 
500 


7 
Example 2. 


L C. 2; Þ, 
by If12: 3: 25'0f Sugar coſt '75 /.' 175. 61d. what wil 112: 
Pound. coſt at that rate 2- | 
g. 4. C. 
The Decimal of a' Hundred that : 3 : 25 is; is 9732, -and the 
17 5.-6; in the Decimal of a Pound is . 897 therefore the work by the.. 
Rule is. ſtated and worked thus : 


45 TheRuleofProportionin Decitmais, 


(of \v :£ C, 
12.973% 75-877... 
L 


| — ['# 
12-97 32. )75-8770000(' 5.848 Anſiver,or L. 5.16: 
| "OS: Bu 
1101100 
. 9 — 
Ho 632440 


-:. TI35IZ0 


Amorher» Note, That in this way of dividing, I have omitted putting down 
wey of the produdts, having deduCted the fame as I multiplied, thus (in the 
Diviſen. 54ſt Figure 5) I ſay, 5 times 2 in the Diviſor is 10, from 10 in the 
Dividend reſts o, and 5 times 3.is 15, and r carried is 16, from x 7 
reſts r, and 5 times 7 Is 35,.and 1 carried is 36, from 35 reſts 
1, and carry 3,.5 times 9 18.45, and 3 is 48, from 48 in the Divi- 
dend (borrowing 4) and the-reft is o, and 5 times 12 is 60, and 4 
is 64, from 75 reſts 11, which you ſee I put down, and the remain- 
£r is 110110, and ſo of the reſt of the work. | 


The Demonſtration of this Rule of Proportion. 


,The,zcafan.of Multiplication, . and Diviſien of Decimals haye been 
made plain before; it only here remains to prove that Multiplying and 
Dividing, as per the laſt Rule above, will give a fourth proportional 
Number, that is, one.that bears eh properties to the third, as the 
firſt, does tothe ſecond;, for-whatever Number does fo, is'the true 
Number ſought. | 5 07 gi 

1. Admit .3 is in proportion to 2.7, as 12 is to a fourth Number 
—_— for whieh fourth Number I put (#) then the proportion 
ſtands thus : 


EDN S SEES lin an Kona on _ a 
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2. And by the 16 of the 6 Euclid the Produ@ of 3. into (z) the 
firſt and fourth is equal to the Produt of 2.7 and 12 the 2 and 3 
Numbers, thus: | | | : 


3 « is equal to 32 4 


3. Now it follows, that if the Product of a by .3 is equal to-32.4, 
then (#) is equal to- 32.4 divided by .3 thus: 


# equal to =4 


Now 32.4 divided by .z gives the fourth: proportional Number, 
viz, 108, which is the Anſwer to the Queſtion. And if the ſecond, . 
third and fourth ſteps are compared, you will find that this Number 
108 is diſcovered in the very ſame way, as per the Rule for working 


any Queſtion, foregoing, 


CHAP. VII. 


The Reaſon why the opperations in the Rules foregoing 
by Decimals, are performed. as in. thoſe of whole 
Numbers. 


Hem in the Chapters before ſhewed the Nature of Fra@tions- 
LL in General, and the Relation Decimals have to Vulgar FraQi- 
ons, both in the Nature of the Fractions themſelves and in their 
operations, I ſhall here ſhew- the Relation Decimals have to whole 
Numbers, -and why they. are wrought alike. 

That Decimals ſhould be wrought as whole Numbers, feems very 
unaccountable to ſome, who have.not well conſidered the matter: I 
ſhall therefore give the Reaſon why they are ſo: which proceeds from 
the ea of Figures places, and: the.Nature of the Denominators of 
Decimals, 


Ia: 


42 Decimals wrought as Whole Nuinbers, 
In Decimal Frattions the Unit being (as has been ſufficiently ex- 
plained) divided into 10 parts, and each roth part into a 10, each 

« Tooth part into 10, &c. makes the Subdiviſion of the parts to have 
the ſame decreaſe or increaſe thar whole Numbers have ; which is the 
chief Reaſon why the Adding, Subſtrating, Multiplying, Dividing, 
&c. of them agrees exattly with whole Numbers. For inſtance, 

There is the ſame Geometrical proportion between 1 tenth part 
of a Unit and a Unit, as there is between a Unit and 1o; for 
xo Tenth parts is 1, and Ten Units is 10; ſo that if you ſuppoſe a 
Unit divided into 100000 parts the encreaſe of every place from the 
Right hand toward the Left, is by 1o not only till you come to a 
Unit ; but until you come to 100000 Units, &c. ad infinitum. 
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w Ten Thouſand 

= Thouſand 

- Hundred 

= Ten 

wi Unit 

w Ten 

» Hundred Thouſand 


» "Ten Thouſand 


= Hundred 
= Thouſand 


Some Authors have ſo confounded Frattions and whole Numbers 
with the uſeleſs Terms of decreaſing and encreafing Numbers, as 
though they were quite different in their Numeration : whereas there is 
nothing more plain than that the value of each of theſe Numbers 
above Unity, does gradually decreaſe (according to the places) ro the 
x hundred thouſandth part of a Unit; and on the contrary the 
value of each Number encreaſeth gradually, according to the place 
from one hundred thouſand part of a Unit, or lower to 100000, ec. 
Units or higher ; ſo that there is no manner of difference in the en- 
creaſe or decreaſe of decimal Parts and Units, they making together 
as it were one infinite line, of which a Unit is the Center. 


And 
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And every ten Decimal parts in one and t; fame place let the 
place be were it will, making one of the par's in the next place to- 
wards the Left hand, juſt as 1o in «ny plac: of whule INomberg 
makes one in the next place toward ths {ett hand: It muſt needs 
follow that there being no difference betwezn the eorcaſe or deereaſe of 
Decimal places and thoſe of wheie Numbers, tiers can be none in 
the manner of Adding, Subſtratting, cc, of Decimals and thoſe 
of whole Numbers, 

2. As to the ſeparation of places ior Deciinais from the Totals, 
Remainers, Products, and Quctients after the work of Additjen, 
Subſtration, Multiplication, or Diviſion is ended, thc Reaſon is 
purely 'from the Number of Cyphers that the Denominarors would 
conliſt of if wrote down; which tcing always a Unit with Cyphers 
towards the Right hand, divides any Number only by a point of ſe- 
paration of ſo many places, as the faid DNenominator has Cyphers 
in it: But this having been fo fully diiculled in the Relations and 
Demonſtrations foregoing, | need ro fay no more thereof in this 
place. 


CHA FM 


Containing the Excel':nt uſe of Decimals m General, 
and that they exceed any other Fraction. 


I HE Excelle:iicy of Decimals does ſufficiently appear (if p,,;,.,7 
there were 1vthing ele to he fajd for them) 'from their #-28:0nz 
Nature being like whole Numbers, as in the laſt Chap- the 5. 
ter has been Explaincd, upon which account it is im- © Jong 

poſſible there ſhould ever be any kind of Fraftion invented fo ex- jj, um. 

cellent as Decimal ; becauſe no other Fraction can be exprefled with- ers. 

out the Denominators, and wrought as though they were Integers ; 

theſe alone retaining the fame proportion betwesn their degrees or 

places that whole Numbers do, and conſequently none can be wrought 

as whole Numbers but theſe, And 
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44 Lhe Excellency of Decimals. 
_ 2. Fromthe 2, Tn almoſt all operations by Fraftions there is occaſion to di- 
Nature of vide ſome Nnmbver by the Denominator, which in Decimals only js 
phe Dem- ſuch as may be performed without work (as I have ſhewed aboye) 1 
Hew mad, knoW there are ſome that put a great value upon Duodecimals,in the 
preferable Menſuration of all manner of Work, as Wainſcor, Painting, Plai- 
ro Duodeci- (tering, &c, but let but the Rule wherewith the Dimentions are 
ron 4 taken, viz, the Yard, Foot, &c. be divided into 100 parts, accord- 
'''#* ing to the Nature of a Decimal FraQtion, and the work is done by 
an eaſie Multiplication of one Denomination, whereas in other ways 
of Meaſuring work, there are many tedious ReduRions and Diyifi- 
ons, which are avoided by the Decimal way. 
3. ndivi- 3. Another thing wherein the Excellent uſe of Decimals appears, 
- ” is their aptneſs for dividing any Meaſure into parts, which parts 
hem a+5:47 agree, ſo exattly with thoſe of whole Numbers, that the parts ſerve 
Inſtruments Either as Units themſelves, or as parts of a Unit, as the Diviſions on 
Diagonal and other Scales, and Inſtruments of ſingular uſe in all the 
parts of the Mathematick; all or moſt of which are Decimally di- 
vided. 
4. In the 4. The Excellency of Decimal FraQtions above all cthers that can 
preciſe and poſſibly be thought on, appears in their uſefulneſs in the preciſe and 
| x3 te f{peedy Calculation of all manner of Tables ; and more eſpecially in 
Teblss, * thoſe two excellent ones, of Compound Intereſt and of Logarithms ; 
which if they were to be calculated by any other Frattions but De- 
cimals, would not only be four or five times as long in perfeQing ; 
but when done, would be abundantly more troubleſome in the uſing 
of thoſe Numbers when Calculated, in all which, beſides in things 
of leſſer moment, I have very much experienced the exceeding uſeful- 
neſs of Decimals. 
5. in com- $5, Decimals are of admirable uſe in the calculating the Intereſt 
puting n- due for any Summ of Money, which may be found of 5 Summs of 
rey off Money, by Decimals ſooner than that of x Summ by Reduction; 


ially Come l 
a which I ſhall therefore ſhew more particularly in 


Concerning Jnterelt of Poney, 


ik 


CHAP, X. 
Concerning Intereſt of Money. 


N Diſcourſing on this Subjet, I ſhall ſhew you 

. What Principal Money is. 

- What Intereſt is oth Simp'e and Compoun4, - 

. What the Rate of Intereſt is. 

. What Diſcount of Money is. 

. How to find the Simple Intereſt of any Summ, 

. To find the Compound Intereſt of any Summ. 

. To find the tru? Diſcount of any Summ for any time. 

. Glve you.2 Tables, the one of Simple, the other of Com- 
pound Intereſt. 

9, Shewthe uſe of the Table of Simple Interett, 

10. Of that of Compound Intereſt 

1z:. How to Calculate any of the Numbers in the Com- 

pound Intereſt Table, | 


on Own ww » = 


1. Principal Money is the Money that is put out to Intereſt, Principal 
which 1s probably called fo ; becauſe it is always the Stock or Summ 7/27. 
which begets or produces Intereſt, 

2. So that Intereſt Money, or ,Uſury is the Summ.paid to the {teref 
Lender of the Principal by the Borrower, for his Intereſt therein ; Simple 
which 1s Simple or ſingle Intereſt, when -the Intereſt of the Summ BO 
actually received by the Borrower is only paid. 

But Compound Intereſt, is the Intereſt not only of the Original 
Principal Lent ; but alfo of ſuch Intereſt as is not paid when due, 
being added to the Principal firſt Lent ; as if I have 1o0/. at Inte- 

reſt for a Year, for which I am to receive 6/1. but that not being 
| paid when due, I reckon Compound Intereſt for the ſecond Year, 

7. e, the Intereſt of the /. x00, and of the 6 Pounds that ſhould have 
been paid for Intereſt the firſt Year. | 

3. The rate of Intereſt is the Summ that is paid for Intereſt of ,,,, of Md 
]. 100 for x Year; for it is from that Rate, Reaſon or Proportion reref whar. 
that the Intereſt of any other Semm for any other time is Com- 


puted,. 
G 2 4. The 
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Diſcount, 4. The Diſcount of Money, is the abating of part of the Princi- 
what it it. 91 for paying. the Remainer before it would grow due; as if I 
ave /, too due to me at the end of x Year; but having preſent oc- 
caſjon for Money, I diſcount at the rate of 6 per Cent, per Ann, fo 
that I muſt receive but /. 94 : 6: 94preſently, to ſatisfie my Debt 
of /, 100 due to me a Year hence, How this is done will appear in 
the 5th. head of this Chapter, 
Tv find rhe 5. The way to find the Simple Intereſt, or increaſe of any Summ 
ef for any time; as ſuppoſe of 520 for 1 Year, is thus : fay 
any Summ AS |. 100, is to 100, and the Intereſt thereof for a Year, ſo is 
for 1 Tear, 520 (or any other Summ) to the Summ it is amounted, or en- 
7. Rule. creaſed unto in that time, 
See the Work. 


Prin. P. and Int, Prin. 
® Io, 106: : 520, 
'E: 106 
312 
52 


Anſwer =/. 551.20 


For "any Here you ſee that the /. 520 is encreaſed to 551 : 4s. in 1 Year, 
Nember of at the Rate of 6 per Cent. per Ann. or if you would know the Simple 
Nart. . Intereſt for any Number of Years, firſt Multiply the Rate by the 
2 Rule. Number of Years, and add the Summ to 1007. then 

As 100 is to that Summ Total, 

So is the Principal given, to the amount required. 


Example 


Uh 


: of n 
Moy et . 
"p *Y OE 33-1 


Concerning Jntereſt of Poney, © 


Example 1, 


What is the amount or encreaſe of /, 520 for 10 Years at 6 per 
Cent per Anu, Simple Intereſt ? 

According to the Rule 1o times the Rate is 60./, which added te 
100 makes 160, then 


Prin, P,andint, Prin. 
As Too, 160:: $20, 
160 


312 
F2 


CASA AE 


I. 832.00 Anſwer 


Here you ſee that /.520 in 1o Years will encreaſe to /. 832 at the meer for 
rate aforeſaid ; and the difference between /. 832 and /. 520, the 4% parte 
Principal is / 312, the Intereſt alone. of # Near. 

Again, If you would know the Simple Intereſt of 520 /. or other 3: _ 
Summ for half or quarter of a Year : Take half or a quarter of the 
Rate, and add to r00/. working then as before. 


Example 2, 
What is the Intereſt of /. 520 for 5 of a Year? 


100, 101.5 :: 520 DE Ss 
520 


2030 


$0.75 
527.800 
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Invereft fr Here it is plain, that the amount of /. 520 for a quarter ofa Year 
"on is /.529.g or the Intereſt is /.9; 16: © oy 
4. Rule, Laſtly, If you would find the Simple Intereſt of any Summ for 
| any time, that is not the fourth part of a Year,Multiply .00016438z 
(which 1s the Intereſt of 1 /. for 1 day) by the days for which you 
would know the Intereſt, and that Produtt by the Summ given, and 
that laſt product is the Anſwer. 


Example 3. 


What is the Intereſt of /. 120: 6: o for 211 days? 


.o00164383 T Multiply 


211 


Eo | 164383 
_— | 164383 
EE * 328766 d 


034684813 : 
Fin C Multiply 


— 


104054439 
69369626 


34684813 


© em 


41725830039 Anſwer. 


_ 


Here you ſee the Anſiver by the Rule is /.4: 3: 5; 


4 Rule to 6: To find the Compound Intereſt of any Summ: You muſt have 
fnd the an operation in the Golden Rule for each of the Years the Summ 
Compound js forborn; the firſt is to be wrought as in the- x Rule of the laſt 
' Intereſt of head, and the fourth Number in that muſt be the third Number in 
9 Sn. he ſecond Operation; the fourth in the ſecond muſt be the third in 
the third, &c. the 2 firſt Numbers in each operation being the ſame, 

as the amount of /, 520 : 4 Years forborn is }, 656: 9g: 9, thus : 


[. 100. 


UN 


es” 4 ye 1 GEN "> tt "AEM! m” arab is " : PT 
. N Ss v4 "Ss > as 


doen 


& - |£ I. I, 
For the amount the firſt Year, as 100, 106;: 520, FF1.2 
For the ſecond Year, 100, 106:: 541.2. 584.292 
For the third Year, 100, 106:: 104253619.228 2 
For the fourth Year, 1009, 106:; £19.32832:656.498 


Here you ſee that if /, roo require 106, /. £20 will require/, 551.2 
at the end of 1 Year, and that will requjre /. 584.272 the ſecond Year, 
and that /,619.32532 the third, and that requires /. 656.485 the 
fourt)1 Year. 

As for theother things in Compound Intereſt, as the preſent worth 
of any Summ due any numbers of Years hence;'the amount of Annui- 
ties, &c. I ſhall ſhew how to Calculate the ſame under the x 1th, 
General head following. | 

7. To find the Diſcount to be allowed for paying any Summ be- 7he Diſ- 


fore due ; ſome only deduCt the Intereſt, as if I have 7. 520 due to £99? how - 


me at the end of x Year; they uſually dedu the Intereft for that FOR 
time, which by the firſt Rule to the 5th, General head of this Chap- 
ter is /.31: 4: oo, and being deduted from the 1.520 leaves 
]. 488 : 16: oo to be paid preſently : but the true method of find- Rte. 
ing the Diſcount upon /. 520, that is but due a Year hence to know 
what is payable preſently, is by this Proportion, 

As 1. 106 is to 100: ſo is |. 520, to7.490: 11: 33, which fourth 
number is the Summ to be paid preſently, ; 

So likewiſe the Diſcount of any other Summ, for any other time is 
found, by firſt finding the Intereſt of /, x00, for the time that the 
Money is paid before due : then 


As the Summ of that Interelt and / roo, isin Proportion to. 100 : General / * 


ſo is any other Summ whatever to the Summ to be paid preſently to RW: 
fatisfie the Debt, Diſcount being allowed. of /. 6 per Cent. per Ann. 

for prompt pay::.ent. 

s. The Tables of Simple and Compound Intereſt follow, 
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The A- , The pre- 

'< | The A- | The pre- | mount of 1 | ſent worth 
= | mount of | ſent worth | pound An- | of 1 pound 
* 1 1 Pound. | oft pound. | nuity. Anuniry. 
I | 1.06 .943396] 1.00000 0.943396 

2] 1.1236 | .885996 2.06000 | 1.333392 

3| 1.19101 | 839619 318360 | 2.673012 

4] 1.26247] .792093| 437461 | 3455105 

| 5] 1-33833].747258| 563709 | 4-212363 
6| 1.41851 |.704960 | 6.97531 | 4917324 

7] 1.59363] .665057 | 8.39383 | 5582381 

38] 1.59334 | .627412 | 9.389746 | 6.209792 

9] 1.68947] .591898 |. 11.49131 | 6.801691 

I0| 1.79084 | .558391 | 13.18079 | 7.360086 
11] 1.89829} .526787 | 14.97164 | 7.836873 
I2| 2.01219] .496969| 16.86994 | 3 383843 | 
13] 2.13292] -468839| 18.88213 | 8.352682 
I4j 2.260914 .442300| 21.0t506 | 9.294933 
I5] 2-39655|] 417265 | 2327596 | 9.712248 
16] 2.549351] -393546 | 25-67252 | 10.105903 
17] 2.69277 | -371364 | 28.21287 | 10 477266 
I8] 2.85433 | -359343 | 30.99565 | 10.827602 
I9] 3.02559] -330512 | 3375999 | 11.158115 
20| 3-20713| -311804 | 36.78559 | 11-4653920 
21 | 3.39956] -294154| 3999272 | 11.754200 
22| 3.60353 | -277595 | 43-39228 | 12.041466 
23] 3-$1975| -261797 | 46.99582 | 12.393377 
24 | 4.04893] -246978 | 50.81557 | 12.550356 
25] 4-29187] -232998 | 5486451 | 12.783354 
26] 4.54933] -219810| 59.15638 | 13.003164 
27 | 482234 | -207367 | 63.70576 | 13.210532 
23 | 511178] -19563o | 68.52810 | 13.406162 
29| 541838] 184556 | 7363979 | 13.599719 
30 | 5.74349} 174110 | 79.05915 | 13764329 
31 | 6.08807 | -164255 | 84.80167 | 13.929166 
32 | 6.46035 | :154956 | 90-88977 | 14084050 
33 | 6.84068] .145186 | 97.34316 | 14.239227 
34 | 7-25098 | -137946 | 19418375 | 14.367666 
35 | 7-68605 | .130105.] 111.43477 | 14-531583 
40 | 10-23563 |] .097222 | 154.76196 | 15.046300 
45 | 13.76458 | .072660 | 212.74299 | 15.455666 
50 [18.42003| .054287 | 290.33382 | 15-761833 
55 [24.65005 | .040566 394-1674 | 15-999566 
32.98719] .030313 | 533-11981 16.161450 


| 
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nuitythar: 
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Purchaſe. 
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4 TABLE of Compound Intereſt at 10 per Cent. 


The A- | The pre- 
mount of | ſent worrh 


The A- 
mount of 1 
pound An- 


The An-! 
avitythar; 
14. will 


; The pre- 
fenrt worth 
of 1 pond 


A 


*$1P93 


1 Pound. | of1 pound. 


nuiry. ! 


Annuity. 


1.1 

1.21 
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1 4541 
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# 
2-1 
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: & a SR 
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3-79749 
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$-05447 
5-55991 
6.1159 
6.72749 
7.40024 


8.9543 
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10.8347 
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418 49636 
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(20.78251 


, [22.02946 
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24.7 523 
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12.7.81168 
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29.48038$ | 
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11.43588- 


13.5794T: 


15 93742; 
18.53116 


21.38428 
_ 24-5227 
. 27.9749 
31.77248 
 35-94972 
: 4045447 
45-59917 
$1.15909 
37-27499 
6402249 
7149274 
T9 343092, 
88.49732 
98.34705, 
109.18176 
121-09994 
1 34-20993 
148.63092 | 
164-49402 
181.94342. 
-200.4.3978 
220.04593 
240.82844 
262.85790 | 
286.20914- 
310.96144 
026733. | 337-19888 
024302 | 36501057 
+022092 1394-49095 


«466507 

424097 

*385543 
+350494 
31863 

289664. 
-263331 

*239392 
217629. 
197844 
179858 
163598 
-148643. 
13513 

122846 
111678 
.Jo1525 
-092296 
| .083905; 
07627. 
069343 
.063039 
057398 
.052098 
«047361 

+043055 
-03914 

035582 
2032347 
029406 


0.99909 
1.73553 
2.48635 
3 16986 
3-7 9978 
435526 
4.8584 1 
5-33492 
5.75901 
6.14456 


6.81366- 


7-10335 
7.36668 
760698 


7:82371 - 


8.02155 
8.20141 
8-36492 
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8.64869 
8.77154 
8.83329 
8.98474 
9-07704 
9-16094 
9 23722 
9.30656 
9.3696 

9.42691 
9.479 

9.52636 
9.56941 
9.60856 
9.64413 
9.67657 


9.70598. 


9.73271 
9.75701 


977911. 
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Purchaſe. 
I.1 


.log15. 


10825 . 
1074) | 


: «10672 | 
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10497 | 


- 40449 
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.10369.. * 


10334 | 
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10274 
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10225, 
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© Concerning Jntereſt of Money, 


The uſe of the Table of Simple Intereſt, 


This Table ſerves whether the Intereſt is to be Calculated for n 
certain number of Days, or even Twelfths or fourth parts of a Year, 
which thoſe Tables cannot, which are ſaid to be calculated for 1, 2, 
3, &c. Months, and at the fame time never ſhew what they mean by 
thoſe Months ; it is well known our Months are different in length, 
and as for their even Twelfth parts of a Year, there is no ſuch time 
taken notice of in any Kalender or Computation of time : therefore 
I think where the Intereſt Tables are for Months: there ought ſome 
mention to be made what Months they mean, as Faznuary, February, 
&c. becauſe they differ mach, or elſe to call ſo many days a Month, 
which I have done for the more eafie computing the exact Intereſt for 
any Number of Days; but I have ſaid more of this in my Supplemcnt 
to Comes Commerci : I ſhall proceed here to ſhew how to find the In- 
tereſt for any Number of Years, Days, or Quarters of Years. 


Propoſition, 1.] To find the Intereſt of any Summ for any Number of 
Months, or Days, as from any Day ot one Month to any of ano- 
ther Month : as the Intereſt of {. 500 from Faruary 21, to Offober 
1 1th, following. | | 


The intire Months in this time are 8, of which there are 4 that 
have 31 Days therein; and x that has but 28; which is 2 ſhort of 30, 
which 2 deduCted from the 4, there reſts 2 Days above 8 Months, 
and thoſe 2 added to the 11 Days in Fanuary, and the 1o in Ofober 
the Summ is 8 Months and 23 Days. So the Intereſt by the Table of 


& 0516 
I. 500 for 8 Months of 30 Days each, is = 19 14 06; 
and for 15 and 8, or 23 Days = = 1 17 og! 


Ml 


The Summ or Anſwer = 2x 12 033 


And that you may the. better know the Days in each Month, and 
compute the odd Days above zo, take the ſame as follows. 


{ | January 
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Fanuary 3 r | April 30 | Fuly 31 | Ofober 11 
February 28 | May 31 | Auguſs 31 | Novemberzo 
March =31 | Fnune 30 |j September 30 | December 31 


A ſecond Example of the laſt Propoſition, being the moſt uſual Caſe. 


Admit you would know the Intereſt of /. 5oo from April! 24 to 
Ofober the 5th following. The intire Months in this time are 5, of 
which there are 3 that have 31 days,which 3 added to the 7 odd Days 4 
in April, make 10, and thoſe 4 in OZober, are in all 5 Months E. 
and 14 Days ; now the Intereſt 


Of /. 5oo for 5 Months of 3o Days each is =/. x2: 6:6: 5 
for 14 Days . LL i:-3: 0:0 


The Summ is = /. 13:9: 63 


Prop. 2.] To find the Simple Intereſt of any Summ for a Tear, or "A 
2,0r 3 quarters, or for any Number of Tears, as of l. 360 ; 12 : 09 
for x Year at 6 per Cent, is thus : | | 


1, 300 for x Year is=1. 18: 00: 00 
l. 60 for 1 Year —=/. 3: 12: oo 
12s. is==l. o: oo: o83 


Anſwer = L 21: 12: 083 


Here you ſee the Intereſt of /. 360: 12: ſora Year is /. 21 : 12: 
$2, z of which is |. 5:8: 2 the Intereſt of /. 360: 12: oo for 3 of a 
Yer; half thereof is /. ro: 16: 4 5 the Intereſt thereof for 5 a 
Year, and 3 quarters of the. /.21: 12: 83s J. 16: 4: 63 the In- 
tereſt for 3 Quarters of a Year. 

If the Intereſt of the /. 360: 12: © were deſired for any Number 
of Years, it is but multiplying the /. 21: 12: 810) that Namber, and 
the produtt is the Anſwer, as the Intereft for 5 Years is / 108: 03: 
074, for 9 Years /. 194: 14: 63, &c. 


To 
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The uſe of the Tables of Compound Intereſt, 


Caſe 1. To find the Amountrof any Summ forborn any Number of 
Years, as if a Teſtator bequeath to a Legatee / 500 to be yaid himat 
the end of 21 years, with the utmoſt improvement of Intereſt at 6 per 
Cent. The Queſtion is what muſt then be paid. 

Caſe 2. Totind the preſent worth of any Summ due at theend of any 
Number of years to come. As ſuppoſe a Legatee is minded to fell 
for preſent Money, the Summ of /. 16993; 15: 74 which was left 
him payable at the end of 21 years, what is it worth preſently. 

Caſe 3. To find the Amount of any Annuity forborn any Number of 
Years : as if an Infant has an Annuityor Rent. charge of-30 / per Ann. 
payable out of the Rent of certain Lands, to be paid him at the end of 
21 years, with the utmoſt improvement for that time by the perſon 
then in poſſeſſion, what will that Annuity be then worth? 

Caſe 4 To find the preſent worth of the Reverſion, 

1. Of an Eſtate in Land, 1 F 
2. Of an Eſtate in _— C oe EY 
. Of an Eſtate in Land, Pe a” 
n Of an Eſtate in Houſes, C for a time limited 

Caſe 5. To findthe Annuity that any Summ will purchaſe, either of 
Land or Houſes in preſent, or in Reverſion, wherein is fhewed to 
Fine off Rent of Land or Houſes, &s. | 


The Anſwer to Caſe 1. 


Look in the Table of Compound Intereſt at 6 per Cent. and-againſt 
21 in the Collum of Years you ſhall find 


[. 3.39956 which is the Amount of 1 /-for 3-39956 
21 Years, and being multiplied by 5 oo the goo | 
Product is /. 1699.78 or /. 1699 : Is : 94. — 

See the Work. * 1699.78000 


Anſwer to Caſe 2. 


The ſolving this Caſe proves the truth of the laſt, and it is done 


by the ſecond Table from that of Years, for againſt 21 Years in the Caſe. 


Table of 6 per Cent. you have in the Column of [the preſent worth 
of 1/.] .294154 which multiply by the Principal 1699.78 and the 
Product will be /. 5oo, the pretent worth of 1699.78 due 21 Years 
hence, I 2 Anſwer 
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The Com- 
2201 vVaule 


of Land, or 


Houſes for 
Ever, or for 
Lives, or 
Trars. 


Anſar to Caſe 5, 


In the third Column from that of years in the Table of 6 per Cexr. 
you have againſt 21 years, /. 39.99272 the Amount of 1/. Annuity 
forborn 21 Years, which multiplied the /. 3o the Annuity given, 
the Product will be /. 1199. 15: 75. See the operation where the 
value of _—_ Decimals .781/7. is (the 60. being not | conſiderable) 
15 5. 74d. | 


39-99272 
30: 


1195.78160 


Anſwers and Examples to Caſe 4. 


The- value of an Eftate in Land, Fee-Simple is commonly about- 
20 Years Purchaſe. And of an Eſtate in Houſes if well- Built, is. 


but worth in Fee about 12. Years Purchaſe; becauſe of the great 


Charge that attends the maintaining and-upholding. thereof, Alſo in. 


the Purchaſing of Leaſes 7 Years, is commonly reckoned Equivalent 
to r Life, 14 to-2, and 21 Years to 3 Lives ; but 3 Lives in a Leaſe 
are generally much more advantageous to the Purchaſer than 21 


Years, though he pay a Years Purchaſe for Renewing a Life when it. 


falls, 
The Purchaſe of an Eſtate in Land. | 


Years. Months. 
For 1 Life, or 9: Years is. 5: © Purchaſe. 
For 2 Lives, or 14 Year =9: 3 
For.3 Lives, or 21 Years= 11: 9, 


The Purchaſe of an Eſtate in Houſes. 


Tears. Months. 
For 1 Life, or 9-Yearsis= 4 :- 10 Purchaſe. 
2 Lives or 14 Years= 7 : 4 
3.Lives,or 21 Years = 8: 57 


UM 
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"For they that Purchaſe Land expect but 6- per Cent. for their When to 
Mones, but thoſe that lay out their Money in the Purchaſe of Houſes _ Pa 


expett 10 per Cent. for their Money, for the reaſon aforeſaid. — * operCent 
This being premiſed, 1 ſhall ſhew the method of Purchaſing the js 2archo- 
Reverſion of any Eſtare, as ſong. 


:. Admit 1 have 15 Years to come in a Leaſe of Land, for which ,,z.,s. 
I pay 807. per Ann. which I am willing to Purchaſe in Fee, after the of che pur- 
Expiration of my Leaſe ; What is ſuch an Eſtate worth in preſent cha/eof :he 
Money ? | _— 
To anſwer this, I ſuppoſe the Land in Fee to be worth 20 Years ; ay as 
Purchaſe, z. e. 20 times 8o Pounds or /. 1600. 
Then I conſider what is the preſent worth of /.8o per. Aun.tocontinue- 
15 Years, which (by the help of the 4th Column from that of Years 
in the Compound Intereſt Table of 6 per Cent. I find /. 823 : 00: 43. 
For againſt 15 Years in that Column is the preſent } 3 
worth of 11. Annuity to continue 15 Years. fo ed 
Which Multiply by ——— 80 
and the Produtt is == /. 7596.97 9840 
1600.0 
which is the preſent worth of /. 80 per Ans. to COn- —— —o——— 
tinue 15 Years, which deducted from thel. 1600 the rem, is/.823 02016 
which muſt be given preſently for the Reverſion of the 
Land in Fee after the Expiration of the Leaſe. 
2, Or if this /. 8 per nn. be in Houſes, thenthe Reverſion in Fee Of Houſes 
Simple after 15 Years is expired,is worth in preſent Money /. 35 1:10:3 #* Fee 
For the value of 8o /. per Ann. in:Fee, is. here 12 Years Purchaſe, 
3.e. 12 times Bo, or 960 S 
And the preſent worth of: 1/. per Ann. at 10 per Cent. 
in the Compound Intereſt Table, —_ 15 Yours IS = j {. 7.60608. 
Which multiplied by the Annual Rent 80 


Theprodutt is —— /, 608.48640 
960 


which produtt-is the preſent worth of / 8 per Ann. in — 

Houſes to continue 15 Years, which deduCted from ] p 

' the Purchaſe ' in Fee, /. 960, the remainer is = « IIE-ISF 

_— muſt. be given preſently for. the Reyerſion of that Eftate in. 
ouſes. . | 


3. But. 
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3. But if this Tenant is minded to augment the time in his Leaſe, 
as ſuppoſe he would Purchaſe with preſent Money 2o Years next after 
the 15 that is in his Leaſe, what ſhall he give. 
- A Rule Add the 15 and the 20 together, and they make 35 Years, then 
purehaſing find by the 4th Column in the Compound Intereſt Table (of 6 per 
yd fled Cent, if the Eſtate be in Land, or of 10 per Cent. if it be in Houfes J 
or houſes F< preſent worth of 1 /. per Ann. to continue 35 Years,and Multiply- 
for 8 time ing that by $o, you have the preſent worth of $o /. per Apr. to con- 
limited. tinue 35 Years reſpectively. 


Then *find by the very ſame method the preſent worth of /. 8 to 


_ continue but 15 Years, and deduct that from the preſent worth for 3 5 
Years, and the remainer is the Summ to be paid preſently for 206 


Example 
for Land. 


now the preſent worth of 1. So per Ann. tocont. 15 years is 9596,97984. 


'Example 


fer Houfes, 


ration of 15 years ; which is . 


to continue 35 years _ ea 


other in preſent Money ? 


Years Reverſion, after the 15 Years Leafe is expired. See the Work. 
15 more 20 is = 235 Years (ſuppoſe this to be Land). 
The preſent worth of 1 /. per Ann.to continue 35 Years is/.14.531583 
Multiply by = Years $80 
and the preſent worth of 8 /. per Ann. to 
continue 35 Years 1s _— $ 


— 


I162.526640 


A———— 


which deducted the Remainer is the Summ to be paid 
preſently. for 20 years Annuity of 801, after the exp l. 385.5468 


te) © Ae ces. 


Or if the Eſtate be in Houſes. 


Then by the Compound Intereſt Table of 10 per Cerr. 
The: preſent worth of x /. per An. to contin. 35 years is /. 9.64413 
Multiply by years 8 


Lee EE ny 


C 1.771.53040 


the preſent worth of 80 /. per Ann. to cont. 15 years is /, 608.4864, 
which deducted, the remainer is /. 1623 : 00: 10; 
which is the Summ to be paid preſently foran Annuity 


and you'l find the preſent worth of 1. 8o per Avn. 


rm een tif em—e oma 


.of L. 8 Rent of Houſes, for 20 Years next after the x 56 163.044 


Years is expired. | 
4. A hath a Leaſe of a Houſe of 50 /.per 4nn.to continue 1 5 years, 
and B hath one of 4o }. per Ann. to continue 35 years, and they a. 
gree to make an exchange; The Queſtion is what one muſt give the 
To 


UM 
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To ſolve this, find the preſent worth of 4 his Leaſe, of 501. per 
Amn. to continue x years, which is lt. 3859: 6:71 
Alfo the preſent worth of B his 40 /. per Ann, 128 
to continie 35 years.iS—— My $: 15: 3; 
Here it appears: that 4 muſt give B 
L 5: 9: 23in hand, the preſent worth of Difference /, 5 : 9 : 23 
his Eſtate being ſo much more than that | 
of 4's. 


Anſwers and Examples to Caſe F+ 


To find what Annuity to continue any Number of years, any Summa 
will Purchaſe, ts performed by help of the gth Column, from that 
of Years. 

Example 1.] There isa Leaſe of a Houſe to be Lett for 2 x years, 
of 1. 60 per Ann. and 1. 200 Fine; but a Tennant for the advantage of 
his Wife in eaic of hisown death, would pay the le Rent, and [500 
Fine: The Queſtion is what Rent he muſt pay ? 


Here the Money advanced by the Tennant in the Fine is /. 300, A Rule re -. 


therefore the Annuity that /. 300 will Purchaſe th continue 31 years, fine of 
muſt be deducted out of the Annuity 60 /. and the Remainer muſt —_ of 
paid and the Fine /, 5<o. [7 
By the Table of 10 per Cent. /. z will —_— J 
- "ee 1..1055$ 


ver Ann. for 31 years. _ 
. Which Multiplied by = 300 
The Product is = I. 31.67400 

Which /. 31.674 deducted from the- Annuity 60/1. the remainer is 
28.326, or /.28: 06: 65, which is the Rent to bepaid for 31 years, 
the Purchaſer paying /. 500 Fine. | 

Examp. 2.] There is a Leaſe of a Houſe to be Lett for 3 1 years, tow a Fine 
for 1.28: 6: 64 per Ann and /. 500 Fine; but the Leaſee being a my be 
Trader newly ſet up, and having occaſion for preſent Money, is willing leſen'd by 


to pay the greater Rent, ſo that he may pay but /, 200 Fine; How gore 


muſt his Rent be encreaſed, to make the Bargain Equivalent to the, 
ſaid 1. 28: 6: 61 Rent, and /. goo Fine? | 

Here the difference,. or abatement of the Fine being /. 300, there. 
fore the Antuity. that /. 30o will Purchaſe, to continue 31 years at 
ro per Cent. i.e. 1.31: 13: 53 being added to the propoſed Annual 
Rent, /.28: 6: 65, the Summ is /. 60 the Rent, to be paid for 31 
years and /. 200 Fine; which proves the laſt Queſtion. Examp. 


OI AB Tn es 7 ems = mm — _ 
Do. 09 0 We 
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Examp. 3.] There is a Leaſe of a Houſe for'3r years of J. 2g : 
6: 65 per Am. Rent, and- /. goo Fine; but the zLeaſee- is willing 
.to pay 60 /. per Ann. Rent, that he may pay a leſs Fine: The Queſtion 
1s what Fine he ought to pay ? | 

In this Caſe the difference of the Rent is / 31: 13: 53: ſo that it 
is plain the Leaſee muſt pay ſo much the leſs Fine, as that Summ is, 
which will Purchaſe /. 31: 13: 53 per Ann. | 

Now to know what Summ will Purchaſe, or the preſent worth of 
that Annuity, to. continue 3 x, years; look in the 4th Column from 
that of Years, and againſt 3r you'l find 9.479, which is the preſent 
worth of 1 /. per 4nn. to continue 31 years, and being multiplied by 
the Annual Rent, /,31: 13:-53, or 31 674, the product js /. 300; 
which deducted from the Fine propoſed, 72. e. /. 500, the remainr is 
]. 200, and ſo much Fine mult be paid, and 7. 60 per An. Rent, to 
anſwer the demand, 
ToPurchaſe - Examp.4.} A Gentleman havingreceived hisFortune which is/.1500, 


_—y and alſoa promiſe-of maintainance for 5 years Gratis ; he is minded 
17 KEVEr- 
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to Purchaſe an Annuity with the ſaid /. 1500 to continue 57 years to 
commence after the Expiration of the 5; the Queſtion is what An- 
nuity to continue that 5 years, the /. 1500 will Purchaſe 2 

To anſwer this, firſt find the amount of /. 1500 for 5 years Com- 
pound Intereſt, at 10 per Cent, which is /. 2415: 15: 35. 

Then find what Annuity /. 24rs : 15: 33 will Purchaſe to continue 
7 years, which is /.-496: 6: 45 per Ann. theanſwer; found by mul- 
tiplying the 5th Tabular N* from that of years, in the Table of 10 4 
per Cent. againſt 57 years, 7.e. .20545 by 1.2415: 15: 33, or | 
l. 2415.965. - | 

Note, That though I have done this at 10 per Cext. yet Annui- 
ties are moſt properly computed at 6 per Cent. by the 1ſt Table of 
Compound Intereſt. 


To Calculate any of the Nambers in the Tables of Compound Intereſt, ' 


1. The Column next that of Years is made thus, for 6 per Cent. 

T7. As 100. to 106:: fo 1. to 1.06 the zſt. N*. 
2. AS 1x00. 106:: 1.06. I. 1236 the 2d. N*. andſothe reft. - 

2, The ſecond Column from that of Tears is made thus. : 
I. AS 106, 100: : 1. 943396 == the uſt, N*. l 
2. As 106. 100: : .943396. .889996 = the 2d; N*, &c. 
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3.. The Third Column from that of Tears is made thus : 
1. The firſt Number is always 1, 
2. The ſecond-in this Column is the Summ of the firſt in th 
firſt and third Columns, e*c. 
4. The Four:h Column from that of Tears is thus made : 
1. The firſt is always the ſame withthe firſt in the ſecond Column. 
2. Tie ſecond in this, is the Summ of the firſt in this and the 
ſecond in the ſecond Column, &c. 
s. The Fifth Column from that of Tears ts thus Calculated : 
Divide a Unit by any of the Numbers in the fourth Column, 
and the Quotient is the ReſpeCtive N?. in this fifth Column. 
1. The firſt Number in this, is the firſt in the firtt Column. 
2. As 1833392. I: : 1. .54543 the ſecond Number in this 


fifth Column, © c. 


CHAE xt : 


of the Extraction of the Square and Cube Roots. 


Sect. 1. The Extraitien of the Square-Root. 


w H E Extraction of the Square-Root is the finding a Geo- 

metrical mean proportional between 1 and the Number given, 

7.e. it is the finding out ſuch a Number,'as being multiplied by it 
ſelf produces the Number given, 

2. Hence it follows, that every Number cannot have its Root Ex- 
tracted, becauſe every Number cannot he produced by Multiplying 
another Number in it ſelf; but all Numbers are either compleat or 
imperfect. 

3. A compleat Square-Number is one that can have its Root ex- Complear 
tracted without a Remainer, being the Product of any Number myl- and imper- 
tiplied in it ſelf, as 4, 9, 16, 25, &c. Jo ren 

4. An imperfect Square-Number is one that cannot have its Root ,;,. 
extracted without a remainer, as not being the product of any Num- 
ber whatſoever multiplied in it = W 3, 3, 5, 6, . 7, 6 10; 88; 


'I2, &%. 5. The 
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What the 5, The Number fo to be multiplied by it ſelf is called the Root? 
Roet and and the Produt arifing from the Multiplication is called the Square' 
d wy 


*he Square ..; the Line ab, cd, ad 
F ' þ m— 
A ri js, or bc. is the Root, or / > 4 , : 
fide of the Square, which : : / 


is here 3, and the 9 little 
Squares is the Produd of 


OO I EE ID S ©©00000 e»% 


(any of the ſides) mul- - 
Holied in it felf, which | » : 1 
is the Square of the ſide Go nrendnthe eendatnes 33.6 
or Root ; the uſe of all : : 
which will appear in the f : : +4 
next Chapter. : : 


0 


b 


6. A TABLE of the Squares of all the 9 Digits or Roots take as follows, 
| which will be uſeful in the Work of Extraction following. 


6 —_—_x 2; 7 $59 $8: 9 


Squares = 1 4 9 16 25 36 49 64 © 81 


|————_ 


An Ex- ©. If you would find the Square-Root of any whole Number as of 
ample of 1550025, you muſt firſt make a point over Units place, and fo over 
The Root +every ſecond toward the Left Hand as you ſee in the Example follow- 
# Cempless ig; where obſerve, that you will always have as many places in the 
Square Root as there are points, and the 4: points divides as it were the 
Number. Number given into 4 parts or branches. 


2, Then conſider what 


Number being multiplied Ds The Root. 
by it ſelf will produce a The Square. 1550025 (1245. 
Square next to, and leſs | 

than the firſt branch to- 22 ) 55 = 1. Divid 
ward the Left Hand, 193 ng 
which by the foregoing £4 '2 1100 = 2, Divid. 
Table of Rootsand their Divifors & 244 / - 
Squares is 1,which there- | 2485) 12425=3. Divid. 
fore put in the Root as x4 

in a Quotient. 0 remainer, 


3. SQuere 


dc og AIG KS > "OM Nee x” pant; OREN 4 ue ak h ; © . ; 
Bs 6, _ y : - F 


"The Extraction of the Square-Root. © 6 


3- Square (or Multiply by itſelf) the figure ſo put in the Quotient. 
4. Deduct that Square from the ſaid firſt branch (1) toward the 
left hand, and the remainer is, (o). 


5. Brinx down the next-branch 55 (as you fee in the Example) ' 


which muſt have been placed toward the Right Hand of the remainer 
had there been any. | 

6. Double the Figure () laſt put in the Root, and put that 2 like 
2 Diviſor whereby y divide the laſt branch $55. 

7. See always hoW often you can have the figure ſo double (as here 
2) in all the Figures except that in Units place of the dividend (here 
5) and put the anſwer in the Root (in this Example 2) which pur 
alſo towNd the Right Hand he Divilor 2. 

8. Multiply the Divifor by the ſaid Figure laſt put in that Root as 
here 2 times 2 is 4, from 5 reſt x, and 2 times 2 is 4, from 5 reſts 
x, ſo there remains (11). 

g. To that remainer (11 bring down the next branch (oo) and 
you have (1100) for a new dividend. 

ro. Then double the Figure in Units place of your laſt Diviſor, 
and if that double exceeds a Digit, add the 1o to the Figure in tens 
place of your laſt Diviſor, as twice 2 in the laſt Diviſor is 4, ſo is the 
new Diviſor 24. 

11. By this 24 divide the ſecond Dividend (except Units place) 
which is 110, as here 24 is had in 11o, 4 times, which 4 put in 


theRoot,and alſo in Units place of the Diviſor 24 making it 244, and ' 


having deducted 4 times 244 from 1100,the remainer is i 24. 

12. To this remainer 124 bring down the laſt branch 25, and it 
will make 1242 5 for the 3 dividend, 

13. Then double the Figure in Units place of the laſt Diviſor (4) 
and it makes 8. 


14. Then divide 1242 in the Dividend (being all but Units Jace) How to 
p prove the 
Extration 


by 248, and the Quotient is 5, which put alſo in Units place of the 
laſt Diviſor, then Multiply 2485 by 5 (laſt put in the Root) deducting 
the Product from the Dividend 12425, and the remainer js (o) ſo is 


the Root 1245 in it ſelf, for if the Work is right it will produce the 
Number given to have its Root extracted, v/z. z 550025. 
Note, That if any dividend (excluding'Units place) cannot be di- 
vided by the Diviſor ; you muſt put a Cypher in the Root, as alſo in 
Units place of the Diviſor, and ſo proceed to bring down the next 
branch or part of the Square N* gm 


Square-, 


the Square-Root 1245, which Work may be proved by Multiplying Ree. 


2 Example 
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22) 44 = 
24902) 057642 
9638 = Remains. 


Example 2. 


What is the Square-Root of 144059642 ? 


Here you ſee this Queſtion is wrought juſt as the laſt, but only 
that whereas the Diviſor (24) cannot be had in the part brought 
down, viz. (05) therefore I put (o) in the Root and Diviſor, and | 
bring down the next Branch (76) and ſo divide 57 by 240, putting : 
the anſwer (o) in the Root, and to the Right Hand the 240, then 
to the 576 I bring the next Branch 42, and fo divide 5764 by 24c0, 
and the Quotient is 2, which I put in the Root, and to the Right 

- Hand the Diviſor, &c. 


8. To Extrat} the Square- Root of a Decimal, 


This is done the very ſame way with whole Numbers, only obſer. 


Example 3. 


18100000 ( 8837 


—_—— 


168) 1410 


1763) 6600 


17667) 131100 


7431 Remains, 


Root. 


iſt. Dividend. 


2, 2 and 4 Dividends. 


Ut 
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Note, That if your Decimals given have Cyphers toward the Left How tedeal 
Hand next the point ; you muſt for every 2 Cyphers there put one #4 De- 


Cypher in the Quotient or Root, and ſo Extract the Root of the reſt 
as is taught in whole Numbers, 


Example 4. — 


What is the Root of .00071 2 Anſwer ,0266.: 
See the Work, 


0007 1000 (-0266 


46) 310 


526) 3400 


244 Remains. 


9: So that if you would have a more Exact Root of any Imperfect 
Square Number, as that in the ſecond Example above, you need only 
add fo many couple of Cyphers toward the Right Hand the Num- 


ber given, as you would have Decimal places in the Root, and work. 


as.follows, and you will have the Anſwer-near enough the truth. 


Example 5. 


RE CES Cnc: Worn 


E758 
—_ 


22) 44. 


| OT oo oo 


24002) 057642 


| —— 


240044) 963800 


24004801) 36240000- 


o 


12235199 Remains. . 


Note, 


cimalithat 
have Cy- 
phers next 
the point. 


To Extra# ' 
the Root of 
an imper- 
fe Square + 


wear rhe 


.irauth, by : 


putting 
Cyphers to«- 
ward the 
the Right - 
Hand the- 
Number - 
given... 


7 61.4 
» 14 
"2 
- 
; 


5 x [Se I 
Ob et ye 
& 4 


-72 The Extraction ofthe Square-Root. 


Wt Note, That the Decimal places being an even Number, a point 
will always fall over Units place of the whole Number as it ought to 


0. © 

And alſo Note, That if the Decimal in the fourth Example were 

.. joined with a whole Number, as 371 (for inſtance) the pointing and 
Root will be found as follows, . 


Example 6. 


© «, <2" As A os 


What is the Square-Root of 37 1.0007 1000 ? 


To know Note, That as many points as are over the Decimal parts given, ſe 1 
how many many Decimal places muſt you have in the Root. L. 
Decimals 3 
muſs be in OG CR ww: a » 
the. Root. '2 7 1,0007IO00 (: 9.2613 ; 
29) 271 f 
382) 1000 | 


- $846) 23607 


38521) 53110 


C_— — 


385223) 1458900 | 


CR EI EO III EY 


303231 Remains, 


- Hew toEx- | xo, "The Square-Root of a Vulgar Fraction isextracted by reducing 
fra? the it firſt to its loweſt Terms, and then the Roots of the Numerator 
_ ay and Denominator are thoſe of the Anſwer. But if the Roots of both 

| 48%; cannot be taken, the beſt way is to reduce the Vulgar Frattion to a 


Decimal, and then work as in the third and fourth Examples fore- 
.going. | 


The Extraction of the Cube-Root. 
SECT. 2 
The Extra&ion of the Cube-Root. 


Cube is a ſolid body, having fix equal Geometrical Squares Defnition, - 
for its bounds, and to Extract the Cube-Root of any Number 
is to find the ſide of one of thoſe Squares; ſo that the Cube-Root 
of any Number multiplied by.it ſelf, produces the content of one of 
the 6 Superficies's,or Geometrical Squares; which Content or Square 
being again multiplied by the fide of one of the Squares, produces 
the Content of the whole Cube. 
For Inſtance, to find the Cube of the Root 4, the Square of 4 is - 
4 times 4 or 16, and 4 times 16 is 64, which is the Cube of 4 ; 
ſo is 4 the Cube-Root, and 64 the Cube. 
IH. Hence it follows that every Number cannot have its Cube- 
Root Extracted without a Remainer; becauſe every- Number cannot 
be produced by Multiplying another in it ſelf, and that Product a. 
gain by the Root: So that 
II. Cube Numbers are-either (as Squares) compleat or imper- Compleat + 
fect Cubes ; for a compleat Cube Number, is that which can have imperfe# 
its Root extracted without a Remainer, as 8,29, 64, 125, ec, ©v%e-Numsd. 
But an imperfect Cube Number is that whoſe fide or Root can ne- *** 9%": 
ver be exactly known, as 3, 4, 5, 6, 7, 9, 10, and infinite others, 


ATAB LE of the Cubes of the 9 Digits,or ſingle Roots, which will be 
uſeful in Extraiting the Cube- Root, take as follows, 


1 4 


Roots = {x 6 


_ Gin: | 2290 8 | 9 
Squares = | 8 4 |- 9 | 16 25 | 36 | 49| 64 = 
Cubes = o | $ | 27 | 64 | 125 | 216 | 343 | rnd{ as 


IV. Admit it were required to find the Cube-Root of the compleat 7p fud the 


Cubs-Root 


Cube Number, 1929781125 ? 

In order to perform this you muſt firſt point the Numbers into 
Branches, beginning always at Units place, and proceeding to make 
a point over every third, after the firſt, as you ſee in.the Example 
following. | 


of @ com- 
pleat Cube 
Number. 


The .. 


—Ehe Grtraction of ff the Cube-Root, 


The Cube Number. 
192978 I1 25 «( 1245= The Cube Root. 
33) 929= firſt Reſolvend, or Dividend. 


ee ns mam 


| Add = z = the treble Root (1) 
3 = the treble Square of the Root (1) 


Summ = 33 the firſt Diviſor, whereby to Divide the 
— — firſt Reſolvend, 
$ = the Cube of 2 laſt putin the Root, 
Add ; = the $qu. of that 2 mult. by the laſt treb.R. 
6 == the laſt treb. Square of theR. mult. by 2 


The Summ=75 28 = the ſubtrahend to be taken from the Ref. 


4356) 20 1781 = the ſecond Reſolvend. 


Agd $5 26 =the treble Root (12) 
- 432 = the treble Square of that Root. 


Summ = 43 «6 == the 2d Diviſ. for the 24 Reſolvend. 


576 = the Square of 4 in the treble Root. 
1725 = the treb.Sq. of theRoot multipl.by4. 


Summ = 178624 = =theſubtrah. to take from the fied, 


64 = the Cube of 4 
hae? 


46165) 23157125 = the third Reſolvend, 


372 = the treble Root (124) 
Add 3 L 461 26 = the treble Square of _ Root. 


Summ = = 461652 the 3d Div, for the 3d Reſolvend. 


9300 = the $q.of 5 mult.by the laſt treb.R. 


Lb I 25 = == the Cube of laſt put in the Root 
£230640 = thetreb. Sq. of theR. mult. by 5. 


Summ = 23159125 = the Subt.to take from the laſt Ref. 
© (6) Remains. I 


oa + 3:4 4 
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"_- "I wt. ot. A 


75 


| I have been ſo particular in this Example, thar I ſhall need to give 


fewer direQtions here for performing the Operation; for you ſee I 
begin with conſidering what Number being Cubed will be equal to, or 


next leſs than the firſt branch (4s )-which I find to'be (1), and therefore. 


put one in the Root ; ſo that Deducting the Cube of the Figure'(1) 
from the firſt branch (r) the Remainer is (o), but if it had been 
ſomething, I would bring down the'next branch -929 to the Right 
hand thereof. 

2, Here by the Work you may fee that every Reſolvend or Divi- 


dend muſt be Divided by the Summ of 3 times the then Root, and - 


three times the Square of the Root added together. 

3. In Dividing thereof you are'to obſerve the ſame 'Rule as in the 
Extraction of the Square-Root, 2, e. to take no Notice of the Units 
place of the Reſolvend, in feing how often the Diviſor may be had 
in it. 

4. Obferve that firſt the Cube of the Figure(»/laſt put in the Root 
(ariſing from the ſaid Diviſion) ſecondly the Square of that 2 multipli- 
ed by the treble Root,and thirdly the treble Square of the Root multi- 
plied by the ſaid Figure put laſt in the Root (which is here 2) do 
all 3 together make a Subtrahend, or Number to be DeduQted frora 
the laſt preceding Dividend or Reſolvend. 

5. To the Remainer bring down the next binch (which is here 
*81) and ſo go on with the treble Root, &s. as before, .for what 
follows is done juſt in'the fame method-as that preceding, 

6. Obſerve that if the Divifor cannot be had in the Reſclvend 
(excluding the Units place of that Reſolvend) then you are to, put a 
Cypher in the Root, and bring down the next branch to the laſt Re- 
ſolvend, and make a new Diviſor of the whole Root with the Cy- 
pher laſt put therein. 


nm ——_ 
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Example 2. 


What is the Cube-Root of ng 2. 


See the Work. 

An Ex. "EE 

ample of 8242409 kava 

extratting 

the Root of 0242 = Reſolvend the firit: 
Fes 

ef Cubce | 6 = the treble Root (2) 

«- Number. 
Numbe Add , = the treble Square of the Root (2) 


126 = the Summ or Diviſor, to Divide the Reſ. 


112060) 242409 = the laſt Reſolvend, and the next branch, 


60,= the treble Root (20) 
1200 = the treble Square of the Root. 


p—_— 


12060 = the Summ orDiviſor,to Divide the laſt R: 


' 8 = the Cube of 2. 
Add ; 240 = the Squareof 2 in the treble Root. 
2400. = the treble Square of the Root in 2, 


 Summ = 242408 = the Subtrahend, to take from the laſt Reſ. 


tron n tron moms nn 


1 Remainer, 


*, Here according to the 6th Rule the 2 firſt Figures of the Re- 
ſolvend 242, viz. 24 cannot be Divided by the Diviſor 126, I there. 
fore put a Cypher in the Root, bringing down the next branch 
(4cg) to the Jaſt Reſolvend 242, and ſo proceed to form a New 
Diviſor from the treble Root (20), and the treble Square thereof, 

V. For ExtraQting the Root more exa(tly of any imperfect Cube- 
Number ; you muſt place 3, 6, or 9, &c. Cypher to the Right 
hand the Number given, to have the Root Extracted, and ſo proceed 
as with the Numbers, and for every 3 Cyphers, one Decimal place 
muſt be_in the Root as in the Operation following. 

Example 
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Example 3, 
$242.409000000 [romes 


kg ger : | , 0252409 = the 1ſt and 2d Reſoly.242 anda521409 


I — ——_ 


6 the treble Root 2. 
12 the treble Square of the Root. 


Summ = ak DiviGe the firſt. 


Aq a4 bo the treble Root 20 An Ex- 
1200 the treble Square of that Root. ample of 4 
MixtNum- - 


=——_  —_ 


Summ = 12060 Diviſor the ſecond. 


r— 


8 the Cube of 2 laſt put in the Root. 
240 = the <q. of 2 mult by the laſt trebleRoot. 
2400 = thetrebleSquare of theRoot mult. by 2. 


The Summ = 2424083 the | ſubtr. to take from the laſt Reſoly, 


mm—_—— 


34 Diviſor 12247262, "00 2 third and fourth Reſolv, 
4th = 122418060) 10001 and 10001000000. 


p" ENF" \ 


606 the treble Root 202. 
122412 the treble Square of that Root. 


3 ——— 


Summ = 1224726 Diviſor the third, 


Add ; | 6060 treble Root. 
12241200 treble Square of the Root, 


Summ = 122418060 Diviſor the fourth. 


—— 


F 512 = the Cubeof 8 laſt putin theR. 
387840 =theSqof8 in the tr.R.(6060) 
2 95929600 — the tr. $q. of the R. mult.bys 


Add 


Summ == 9796838912=the2d ſub.to take from thelaſtR, 


204161088 Remainer. 
L 2 


ber. 
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Notes on 
-ebe Work 
8#bove. 


Cube- Root 


Note, From the foregoing Work, That becauſe the firſt Diviſor 


(126) cannot be had in the 2 firſt places of the firſt Reſolvend or - 


Dividend, (252! I therefore put (g) in the Root, and bring down 


the next branch 4a9 ; fo is the ſecond Reſfolvend 252409, and the 


ſ-cond Diviſor whereby to Divide that ſecond Reſolvend is the treble 
of the Root 20, and treble Square thereof 1200, viz. r2060, and 
the like I have'done with the third and fourth Reſolvends and Divi- 
fors, Cyphers falling in the Quotient or Root. 

Note, Alfo that you might yet Extrace the Cube-Root of the laſt 
Number nearer the truth, by placing: 3 Cyphers to the Right hand 
tie laſt Remainer 204161088, and ſo proceeding-as in the firſt Ex. 
ample is directed. 

VI. To Extract the Cube-Root of a Decimal, work as you did 


ofDecimals fox a whole Number ; but obſerve, 


Two Rules 
for the 


Root of De- Root, and Extract the Root of the Remaining Decimal, as if there | 


cimpls. 


r. That your Decimals muſt either conſiſt of 3, 6,-9, or 12, &c. 
laces to be made ſo, by adding Cyphers to the Right hand, if there 
be occaſion; ſo that in a Mixt Number, as that in the laſt Example, 
a point will always fall over Units place of the whole Number. 


2. For every 3 Cyphers toward the Left hand, next the 
point in the Decimal” given, you muſt put one Cypher in the 


were no-Cyphers, thus the Cube-Root of .e001728 is .og5, and 
ſomething more; the Root of .00001728 is .025, and alittle more, 


* 


& 


{2 


the Root of .o000001728 is .oos5, and a ſinall matter more, ſee | 


the Examples. 
Example 4. 


Cube-Numb. 
000172800 (-055 Cube- Root. 
125 
765) 47800 


a 
oft 


Remains == 6425 


UM! 


W-4. 


WV The Extraction of the Cube-Root. 
I TE Ter Example 5. FO ER 
_ Cuube- Numb. 

000017280 (o25 Cube-Rovt. 


 - _ 


x26) 9280 


Remains = 1655 


lh ths pon —T 


Example. 6. 
Cube Number. | 
.000000172800 (.oog5 Cube-Root. 


_ "IN , ; 765 | | 
: —_ ». 
: nu - 


- 37s 
e 


1375 
2 41375" ad 


a—_— , 
Remains <> 6425 | Note, 


The Extraction of the Cube-Roor, 


Note, That I could have made each of theſe Roots nearer the truth 
by putting 3 Cyphers to the Right hand oof .cach Remainer, and ſo 
proceeding to Extract ag before, : ” 


_ 


C99 AP. X01 
The” uſe of the Extraftion of the Square and Cube-Roots. 


SCE. 2. 
The uſe of the Extra&tion of the Square- Root. 


I. To reduce any Super ficies to a Geometrical Square. 


Firſt uſe. T* there were no other uſe of theExtraction of the 'Square-Root than 

this, it were to be much eſteemed by all tne Students in the Mathe- 
maticks: For ſuppoſe a Circle as A,an Elipſis,or Oval as B,or an irregular 
Multangle as C, the Square-Root of the Content of anyof them multi- | 
plied in it ſelf gives the Content of the Geometrical-Square D, which. 


Square is (near enough) equal to any of the other Figures. 


The uſe of the Square-Root, 


I. Another uſe of the Extraction of the Square-Root is the making Second »ſe. 


that moſts Excellent Table of Logarithms,uſeful in all parts of the Ma- 
thematicks, which Table is made by Extracting the Square-Root of 
_ the Square-Root continually of the Number whoſe Logarithm is 

fought, until ſach time as the Root is ſo little, that it has as many Cy- 
phers in the Decimal part next the point, as are £qual to the Num- 
ber of places you intend the Logarithms to conſiſt of, &«. 

Which Table of Logarithms when with much trouble made (there 
requiring above 20 ſeveral Extractions, and as many Mulriplications 
to make the Logarithm of one Numb.r) is not orily uſeful in Snr- 


veyigg, Dyalling, Navigation, Aſtronomy, ec but in the ExtraCti- 


on'of the Square and Cube-Roots of Numbers, thereby much facilj- 
tating the Work; for to find the Square-Root of any Number by the 
Logarithms, is nothing but to take 5 the Logarithm of the Square- 
Number given, and you. have the Logarithm of the Root, and the 
Cube-Root is found by taking 5 of the Logarithm of thegiven Number, 
& c. the excellent uſe of which Table of Logarithms I have only juſt 
Hinted at, to ſhew the great uſe of the Extraction of the Square- Root 
whereby (among other admirable uſes) that Table is made. 


TIE. A third and material uſe of the ExtraCtion of the Square-Root Third »/e. 


is by having any two 
ſides ofa Right Ang- 
led Triangle as{abc) 
given,the third may 
befound,for inſtance, 
1, The Square- 
Root of the Summ 
of the Squares of the 
Lines 4b, and bc is e- 
qual to the Line a c- a 

2. If from the 4 
Square of the Line ac you take the hare of the Line a6, the Square- 
Root of the Remainer'is the Line b c. 

3. If from the Square of the Linz ac you take the Square of the 
Line bc, the Square-Root of the Remainer is the line & 6. 

Theſe threeCaſes do anſwer ſeveral propoſitions in the Mathematicks; 
and the truth thereof is Demoiſſtrated by Euclid, in the 47, 1 of his 
Elements, for if the bace (ab) be 4, and the perpendicular (bc) be 
3, the Hypothenuſe. (a c) will be 5, &c, iv. 
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ea dren 


Reurrh uſe, IV. By the Content of a Circle 


| , its Diameter may be-found 
ExtraQtion of the Square Root, for | 


—S 


bythe 


 __ As . 7854 is in proportion to 1, fo is the Area or Content of any 
, Circle to the Square of the Diameter of that Circle, which Square 
having the Root extratted gives the Diameter ; this is demonſtrated 


by Euclid in the 2, 12 of his Elements. 


. There are many more uſes; but none ſo material as thoſe TI have 


mentioned, and that may be gathered therefrom. 


The uſe of the Extra&ion of the Cube-Root. 


$f 


I. To reduce any ſolid body to a Cube ; this is performed by ex. 
tratting the Cube-Root of the Content of any folid body; for that 
Root. is the (ide of a Cube <qual to the ſolid, thus if a long or round 
piece of Timber, or Stone were 1929981125 Inches ſolid; the fide of 
as appears in the firſt Example of the 


Cube <£qual thereto, is 1245, 
Extraction of the Cube-Root. 


H. The content or weight, and fide of the Cube or Diameter of 
any ſolid being given the fide of the Cube or Diameter of any other 
may be found of different weight or content, in Feet, Inches, &c. for 
inſtance, If a Globe of Stone of 9g Inches Liameter, is in content 38 r, 
and the weight is 30 /. what is the Diameter of another Globe of the 


ſame kind of Stone,whoſe content is 500 Inches, and the weight 39485 
- The proportion holds either by the weight or content, for as the 


weight of the 3ol. Ball is to the Cubeof its Diameter; ſo is the weight 
ofithe other Pall 39.369, to the Cube of its Diameter, whoſe Cube- 
Root is the Anſwer ; or as the content of the Globe 381 Inches ſolid, 
is in proportion to the Cube of its Diameter 9; fo is the content of 
the other Globe 500 Inches tothe Cube of its Diameter,whoſe Cube. 


Root is the Diameter ſought. 


| Euclid 18, 12 Elements, and 
by the ſame Reaſon the meaſure of long, round or ſquare ſolids, or 
the Concavity of Guns, &c. being compared are eaſily diſcovered. 


The truth of this is demonſtrated by 


FIN T3 


